
mm UNITED STATES AGEIhCY for INTERNATIONAL DEVELOPMENT 

NEW M L H I  INDIA 

September 18, 1998 
MEMORANDUM 

TO PPCICDI EIDA 
Development Acquisrt~on 
USAIDANashlngton, D C 

FROM John May 
Acting Office Director, PDE 
USAlDlNew Delh~llndia 

SUBJECT Project Ass~stance Complet~on Report (PACR) 

Attached please find the Project Asslstance Completion Report (PACR) of 
USAID/lndia's bilateral project "Program Acceleration of Commerc~al Energy 
Research (PACER), 386-0494 for ~ncluslon in the Development Information System 

Att als 



PROJECT ACTIVITY COMPLETION 

Program for the Acceleration of Commercial 

REPORT (PACR) 

Energy Research (PACER) 

1 Summary 

The $ 20 milhon PACER project (1987-97) helped overcome the energy constraints 
on India's economic development by promoting the development of new or 
innovative products or processes relevant to the Indian energy sector Managed by 
Industrial Credit and Investment Corporation of India (ICICI), the project's priority 
areas included I) technologies to tap renewable energy, 11) coal conversion 
technologies, and 111) technologies to improve energy efficiency Condit~onal grants 
of up to 75 percent of the project cost, subject to a maximum of $ 3 million, were 
made available to consortia of manufacturers, research institutions, and/or end-users 
for technology development in the lnd~an energy sector Repayments to PACER 
upon commercializat~on of the technology are based on a negotiated percentage of 
revenues not to exceed 200 percent of the original grant Grants covering up to 80 
percent of the research cost, subject to a maximum of $ 400,000, were also 
awarded to research institutions for research in PACER priority areas PACER also 
prov~ded grant assistance, on a case by case basis, for policy analys~s and stud~es 
related to energy sector 

PACER provided conditional grant assistance totaling $ 15 6 million to 29 projects 
These projects comprised of two solicited and twenty seven unsolic~ted proposals 
Out of these, 18 projects have been completed, 5 are under implementation and the 
remaining 6 were truncated The list provid~ng names of promoters, project titles, 
total project cost, PACER contribution and project status is attached (Annex A) Out 
of the 18 completed projects, SIX have already been commercial~zed and 
repayments to PACER have started The information regarding completion status of 
projects under implementation and commercialization plans of certa~n completed 
projects is given In Annex F 

PACER has had a posltive impacton the energy research scenario ~n lndia 
Several technology development projects relatmg to energy efficiency, energy 
conservation and alternatlve fuels were taken up These m~ght not have seen the 
l~ght of the day but for PACER Only a few projects hke Bharat Heavy Electr~cals 
Llmlted (BHEL) "Pressur~zed fluid~zed bed gaslfler" project m~ght have materialized 
on their own, even w~thout PACER Accordmg to a report prepared by the Busmess 
Consulting Group (BCG) on "Review of PACER Program" the potential impact of 
PACER funded projects llkely to see commerc~alization in lnd~a IS very signif~cant It 
is estimated to be Rs 73 bilhon, on an annualized basis, for the 12 projects visited 
by BCG This speaks volumes for the nat~onal benefit of the PACER program 



I 

Lessons Learned 

Prolect Approach 

The benef~ts of consortla research approach have been demonstrated by 
PACER The program IS repl~cable and could also be used In other sectors 
such as agro-processing, steel, electrofl~cs, waste management, 
telecommun~cat~ons and watershed management These are sectors where a 
pool of sc~ent~f~c personnel needs to work with the industry for the greater 
benefit of mdustry and country 

A program hke PACER needs external ~nputs from experts who can prov~de 
cr~t~cal and unbiased ~ns~ghts mto evaluat~on of projects A strong and 
effectwe Peer Rev~ew Commrttee (PRC) helps cons~derably In selectmg good 
projects 

Adequate thought needs to be given to consortium fit and members' mterest In 
commerc~al~zat~on Consort~um members should be selected carefully 

Request for Proposal (RFP) approach should be preferred over unsolic~ted 
proposals RFP should be mt~ated at the outset of such a program In order to 
channehze efforts In the des~red direct~on at an early date 

Implementation Approach 

A longer time frame IS requrred to ~mplement a program of this nature Ten 
years' time frame IS madequate to see the fru~ts of such a program 

Mon~tormg of ass~sted technology development projects can be ~mproved by 
having clearly defmed milestones/benchmarks Th~s would help in putting 
pressure on promoters towards sense of t~m~ng and results 

The upper hm~t ($ 3 m~llion) of financrng sub-projects under such programs 
needs to be flex~ble so that projects are not left mcomplete due to lack of 
funds 

The promoters' share of fundmg the project should be at least 30% Th~s IS 

necessary to demonstrate promoters' comm~tment to the project 

lnd~an mdustry IS generally reluctant to deploy its h~gh cost funds on Research and 
Development (R&D) PACER has fmanced many forward looking projects In the 
energy sector wh~ch would have otherw~se not seen the day hght Programs hke 
PACER lower the "r~sk" to mdustry and create a better env~ronment for technology 
development and commerc~al~zat~on The sustamab~hty of energy research In non- 



a ~ d  situat~ons is doubtful In most cases given the pressing need to deploy the scarce 
h~gh cost funds In competing areas However, the technolog~es developed using 
PACER funds were relevant to lnd~an s~tuat~on Many of these hold good promise 
e g waste heat recovery based power generation in cement industry, beneficiation 
of h~gh ash coal for power generation, d~st~llery spent wash treatment alongw~th 
cogenerat~on of power, solar thermal process steam generation In order to adopt 
these technolog~es using thew own funds, several lnd~an companies have begun 
approachmg technology developers for technology transfer 

2 Project Background 

A principal objectwe of USAlD strategy In mid 1980s was to accentuate a trend 
toward a technolog~cal dynam~c market In pursu~t of that objective, USAID des~gned 
and supported projects that (I) accelerated the pace and quality of technology 
development and mnovation by strengthen~ng the lmk between sclence and 
enterpr~se, (2) created an inst~tut~onal env~ronment In wh~ch technology innovation IS 

fostered , and (3) st~mulated public discuss~on on technology polrcy Issues of 
nat~onal concern The first project of th~s genre in USAID portfoho was the Program 
for Advancement of Commerc~al Technology (PACT) PACT was designed to 
promote INDO-U S joint ventures in technology development and thus to heighten 
tne enterprise sector s mterest In ~uilamg researcn ana tecnnology aevelopment 
programs PACER IS the second project of th~s genre 

The goal of PACER is to accelerate the development and absorpt~on of new and 
relevant energy technologies The purpose was to develop, introduce, and test 
operat~onal models for md~genous technology mnovation and development In the 
lnd~an energy sector The project has three inter-related components Component 
One Market-Driven Technology Development Consortla that prov~ded fmanc~al 
support to consortia, comprised of a manufacturer in collaborat~on with a research 
inst~tute andlor an end-user having a sign~ficant fmanc~al stake, organ~zed to 
undertake spec~fic technology development programs Component Two 
Competitwe Awards Program for Supportmg Research which supported a 
competit~ve research awards program In the top~cal areas defined by the 
Component one Component Three Supportmg Analyses and Outreach was used to 
prov~de support for formulation of technology strategies, pohcy analyses, and 
mformat~on d~sseminat~on In each of these components, proposals were sol~c~ted, 
rev~ewed, approved, and ,if approved , financed 

Evolut~on of the pro~ect 

The project approach, untried in the lndtan context, was to catalyze the creation and 
implementat~on of goal-oriented, market-responswe consortia These consortia were 
expected to brmg together research and industrial inst~tut~ons as well as end-users, 
from the lnd~an publ~c and pr~vate sectors and In some cases w~th U S companies 
and mst~tut~ons The act~v~t~es of the consortla were supported by a competit~ve 
research awards program as well as act~vit~es des~gned to analyze and d~sseminate 



mformat~on of relevance to commerc~ahz~ng mnovatlons PACER provlded 
promotional ass~stance and fmance In the form of conditional grants for meetmg the 
project costs whlch absorbs some r~sks mherent In technology development Llabll~ty 
for payment towards the cond~tlonal grant arises when the technology IS 

commerc~al~zed In add~t~on, PACER prov~ded grants for pursulng research In 
support of technology development projects 

Program Thrust 

PACER thrust was malnly on the development of ~nnovatwe products and/or 
processes for ~dentlf~ed prior~ty areas of the lnd~an energy sector The ~llustrat~ve l~st  
~ncluded 

I) Comrnerc~ally attractwe technolog~es to tap b~omass or solar energy 
o B~omass f~red power un~t 
o W~nd and photovoltalcs 
o Small-scale hydel 
o Solar thermal electr~c power generation 

11) Coal conversion technologles for low-grade lnd~an coals 
o Flu~dlzed bed combust~on 
o Slaggmg combust~on 
o 011 and water coal slurry techniques 
o Coal benef~c~at~on 

111) Technolog~es to Improve eff~clency of major end-use electr~cal equ~pment In 
~ndustry, agr~culture and the commerc~al sector 

o Var~able speed drives 
Q M ~ t o r ~  - 

o L~ghtmg 
o Effuent agricultural pump-sets 

IV) Technologles to make better use of available generatmg capac~ty 
o Load levellmg and load management control systems 
o Energy storage 
o Power plant ~nstrumentat~on, mon~torlng and advanced d~agnostics 
o Cogeneration systems 

Expected Accomplishment 

The principal accomplishment of PACER will be the development of a successful 
model for technology lnnovat~on and commercralizat~on In the lnd~an energy sector 
From this experience w~l l  come a deeper understand~ng of the dynam~cs of the 
lnnovat~on and commerc~altzat~on In lnd~a and how best to fachtate the process 
Because the model of goal-oriented R&D consortla as an effectwe means for 
development and dlffus~on of commerc~ally attractwe advanced technology In the 



Indian energy sector has not been trled as proposed in this project, there was no 
clear guarantee of the success At the completion of the project, the followmg 
measurable results were expected 

I) Flnanced 4-6 market driven technology development consortla (Component 
One) 

11) Completed 10-25 competitive research grants and a serles of technical papers 
and reports discussing successful commercialization oriented research (Component 
Two) 

111) Completed a serles of authoritative studies on R&D strategies, technology 
commerc~allzat~on and innovative policy approaches (Component Three) 
iv) Completed a series of ~nformatlon d~ssemination activlt~es that would have 

stimulated publlc discussion and furthered the promotron of a technology 
development culture In lndla (Component Three) 

Des~qn Issues 

USAlD review of the Project Paper (PP) in the design stage identified a major 
substantwe Issue as to how funds would be transferred to consortium members 
under Component One The orrginal PP proposed that non-profit making consortia 
memPers recelve grant finance from tne Department of  on-Conveniiona~ Energy 
Sources (DNES) and the prof~t maklng members receive condit~onal grants from the 
Industrial Credlt and Investment Corporation (ICICI) However, as a result of 
discuss~ons at the USAID's Misslon Review Commlttee (MRC) meeting, thls was 
changed The consortium members were required to identrfy a lead organizatlon 
This organizatlon receives the entlre amount of support authorized to the project in 
the form of a condltlonal grant from lClCl and In turn transfers the funds to other 
consortium participants through contractual arrangements 

Mid-Term Evaluat~on 

A scheduled mid-term evaluat~on of PACER was conducted in AprilIMay 1991 The 
purpose of this evaluat~on was to prov~de recommendations on the basis of a 
comprehensive look at the deslgn, implementation and rmpact of the project 
General questions addressed in this evaluat~on included sultab~lity of the project 
design, success in implementatlon, progress and outlook for current projects, needs 
for adjustments and general recommendations for guldlng the future course of the 
project The evaluat~on was conducted by a four member team headed by Dr 
W~lharn Ramsay contracted by the lnternat~onal Resource Group (IRG), a 
Washmgton-based consult~ng f~rm Evaluat~on methodology ~ncluded revlew of 
PACER project documents and records at ICICI, PACER sub-grantees and USAID, 
interv~ews with the officials of DNES, ICICI/ PACER Secretanat, sub-grantees and 
USAlD and members of ERDAC and PRC as well as Independent scrent~sts, 
engineers and bus~nessmen, and selected slte visits to sub-projects funded by 
PACER 



The evaluat~on team found that though the concept of PACER was ~nnovat~ve,valid 
and tlmely in the lnd~an context, ~t was dlfflcult to convey the goal and project deslgn 
to the lnd~an technolog~cal and mdustr~al commun~ty Accordmgly, the project had a 
slow start However, smce the PACER Conference In Aprll 1990, the project had 
shown considerable momentum and mterest The team made a series of 
recommendat~ons to Increase the effectiveness and probablhty of PACER success 
The team also recommended Project Assistance Complet~on Date (PACD) extens~on 
for the project The l~st  of 23 recommendat~ons made by the evaluatlon team and 
the comments made by PACER Secretar~at against each is attached (Annex B) In 
the USAID's M~ss~on Review Committee (MRC) meetmg held on May 20, 1991, 
USAlD approved the evaluat~on report and the recommendat~ons contamed therein 
except those related to pr~ority settmg (Recommendat~ons #I), hm~tmg the amount of 
PACER funding to $ 2 milhon (Recommendat~on # 2), PACER fundlng to 
organizations that have other sources of funding (Recommendation # 4), grant 
repayment and long- term flnanc~al plans (Recommendat~ons # 17 & 18) The 
recommendat~on # 14 pertainmg to PACER not fundlng any pol~cy stud~es was 
accepted with the mod~f~cat~on that such stud~es can be funded In except~onal cases 
only A copy of the Mmutes of MRC May 20,91 meetmg IS attached (Annex C) No 
act~on IS pendmg on the evaluat~on recommendat~ons that were accepted by the 
M~ssion 

3 Implementation Mechan~sm and Status 

Admln~strat~ve Structure 

PACER was ~mplemented by lClCl In collaborat~on w~th the Ministry of Non- 
Convent~onal Energy Sources (MNES) formerly known as DNES An Energy 
Research and Development Advlsory Comm~ttee (ERDAC), chawed by the 
Secretary, MNES prov~ded overall guldance for the management of the project In 
add~t~on to the cha~rrnan, ERDAC had eight members who were drawn from 
~ndustry, fmance , busmess, and research commun~ty ERDAC meetmgs were held 
on as needed bas~s and its funct~onal respons~b~lit~es were executed by the 
Comm~ttee as a whole or by sub-groups of the Commrttee, as deemed approprrate 
Accordmgly, a Peer Review Cornm~ttee (PRC) was formed to review and approve 
projects upto Rs 4 m~llion To handle day to day ~mplementat~on chores of the 
project, a Secretar~at ( PACER Secretariat) was established In ICICI, Mumba~ 

Proposals Rev~ew and Approval Process 

PACER envlsaged receiving proposals through formal sol~citat~ons However, 
unsollc~ted proposals were also considered for assistance Proposals on spec~flc 
subjects were ~nv~ted through Requests for Proposal (RFP) process wh~ch was 
prepared by PACER Secretar~at In consultation w~th ERDAC The RFP mechanism 
mvolved invitmg bids on competit~ve basls for asslgnmg development projects to the 
most su~table and competent proposers Proposals recewed In response to RFP 
were processed by PACER Secretar~at and were placed before PRCIERDAC for 



approval 
Unsolicrted proposals were also accepted under components one, two and three In 
rnstances when a proposal was judged to be of a partrcular merrt Evaluatron of 
proposals for assrstance under PACER was conducted by PACER Secretar~at and 
PRC/ERDAC, as appropriate, w~th the assrstance of rndustry experts/ consultants 
An rllustratrve 1st of cr~terra for evaluatmg proposals IS grven below 
I) Nature and degree of innovat~ve content In relat~on to state-of-the-art 
11) Potentla1 for commercral~zat~on of technology 
III) Relevance and s~gnrfrcance of technology In achrevmg PACER object~ves 
IV) Track record of the partrcipants In terms of technology base and skrlls, 
manufacturrng and marketrng capabrlity as well as availab~lrty of financral resources 
v) A satrsfactory return on caprtal employed as rndrcated by the busrness plan 

Both solrc~ted and unsolicrted proposals recerved under the three components 
underwent a rigorous technrcal peer revrew as well as a busrness plan/frnanclal 
review The process began wrth an initial technrcal screening of proposals by 
ERDAC members to determrne those which show greatest potentla1 for successful 
commercralization and promise to have the greatest rmpact on the lnd~an energy 
supply Proposals accepted by ERDAC underwent a more mtensrve revrew by a 
panel selected by PRC before the review by ERDAC for approval PACER 
contrrbutron to a partrcular project was l~mrted to 75% (prevrously 50%) of the total 
cost of the project, subject to a maximum of $ 3 mrllron 

Roles of ICICI, MNES and USAlD 

PACER Grant Agreement was srgned between IClCl and USAID lClCl was the 
~mplementrng agency for PACER and the home of PACER Secretarrat whrch 
managed the day to day operations of the project The MNES role was to 
coordrnate the project and gurde and oversee rts rmplementatron Whlle the 
responsrbil~ty of solrciting and receiving unsolrcited proposals and processing the 
same for approval vested w~th ICICI, the approval of sub-projects under PACER 
was the responsrbrlity of ERDAC constrtuted by MNES w~th the Secretary MNES as 
its ex-offrc~o Charrman The responsrb~lity of d~sbursing grant funds and momtorlng 
the act~v~t~es rested w~th lClCl A three-trer admrnrstratlve system, w~th ERDAC as 
the apex body was created The other two trers were the Peer Rev~ew Comm~ttee 
(PRC) constrtuted by ERDAC to serve as rts techn~cal arm and PACER Secretar~at 
workrng staff In lClCl PRC served as a link between the PACER Secretariat and 
ERDAC PRC was delegated powers to approve sub-projects costing up to Rs 4 
milhon Subsequently, ERDAC authorrzed PRC to approve all projects (without any 
upper fundrng limit) and the lists of projects approved by PRC to be placed at next 
ERDAC meet~ng for rat~f~cation PRC was chaired by the Advrsor, MNES who was 
also member-Secretary of ERDAC The members of PRC were drawn form ICICI, 
National Product~vity Councrl, Indian lnstrtute of Technology (/IT)/ Mumbar, Nat~onal 
Council of Power Ut~l~tres and lnd~an Renewable Energy Development Agency 
(IREDA) All the PRC members were also members of ERDAC PACER Secretar~at 
In ICICI was the admrnistratrve un~t responsible for execution of the project It 



worked In close cooperat~on with MNES USAlD was respons~ble to work w~th 
MNES and lClCl to mon~tor the progress of the project USAlD also funct~oned as a 
br~dge between the lnd~an and U S energy sc~entists and technologrsts In USAID, 
the respons~b~l~ty for managlng PACER rested w~th the Off~ce of Env~ronment, 
Energy and Enterpr~se (E~ )  A senlor FSN profess~onal was respons~ble to manage 
the project In E3 In add~tion, techn~cal assistance from U S Department of Energy 
(USDOE) Federal Energy Technology Centre (FETC) was used to prov~de support 
to lClCl for ~mplement~ng certam actlv~ties under the project 

Status under Market Dr~ven Technoloqv Development Consortla 

PACER Secretar~at recewed over 350 unsol~c~ted proposals Of these, project 
prof~les were prepared for about 80 proposals and presented to PRC and ERDAC 
for review ERDACIPRC rejected 40 profiles and asked PACER Secretar~at to get 
full proposals from the remaining 40 proposers Of these 40 proposals, twentynine 
subprojects ~nvolvmg PACER contribution of $ 15 6 mdhon were approved and 
fmanced under PACER Of these, 18 have been successfully completed, 5 are 
under ~mplementat~on and the remaining 6 were truncated due to various reasons 
The detalls of these projects are provided in Annex A These projects can be 
classif~ed mto four categor~es viz energy effmency (13), renewable energy (8), new 
fuels (5) and benef~c~at~on of low grade fuel (3) The major share of PACER fundmg 
(49%) went to the f~ve new fuel development projects wh~le the remaining (51%) 
went to the other twenty four projects In three categor~es -- benef~c~at~on of low 
grade fuels (3 projects w~th 27Oh), energy effic~ency, (13 projects w~th 17%), and 
renewable energy (8 projects w~th 7%) Of the 18 completed projects, SIX have 
already started commerc~al~zatron and the remalnlng 12 are hkely to start 
commerc~al~zation In a phased manner In the comlng years PACER has started 
recelvlng reflows from the projects that have started commercral~zat~on PACER 
presently has reflows totalmg Rs 55 m~lhon Reflows are bemg used by lClCl to 
contmue fundmg new projects meeting PACER cr~teria 

Of tne 29 PACER iunaea projects, 12 projects were revlewea ana vlsitea ~y t n e  
Busmess Consultmg Group (BCG) in JuneIJuly 1997 under a study comm~ssioned 
by lClCl to prepare a report on "Rev~ew of PACER Program " Accordmg to the 
BCG study these 12 projects are expected to save lnd~a Rs 73 Blllron 
(approx~mately $1 9 Bill~on) The remarnrng 11 projects could add further to t h~s  
f~gure When compared to PACER fundmg of $15 6 m~l l~on durmg the last ten years 
across 29 projects, ~t IS clear that the mult~plier effect of PACER on the Indian 
economy IS expected to be very high Excerpt of BCG study report prov~d~ng 
details of projects vlslted by them IS attached (Annex D) 

Status under Cornpetitwe Awards Proqram 

Under th~s  component, only one award of $ 64,000 was made to Eco Solar Systems 
(Ind~a) Pvt Ltd , Pune for the development of a prototype l~ne for manufacturmg 700 
KW of 300 x 300 mm CdsICd Te solar cells usmg h~gh-speed close-spaced 



sublimation and deposition under vacuum in collaboration wlth the Colorado State 
Unrversity (CSU) and National Physical Laboratory (NPL) The technology has been 
successfully developed and demonstrated Plans areunderway to commercialize 
the technology developed by Ecosolar 

Status under Supportinq Analysis, Outreach and Research Program 

A total of approximately $ 676,000 was d~sbursed under this component Out of 
this, $218,000 was spent on PACER conference, $56,000 on PACER outreach, and 
remaining $402,000 on research projects In all, eight research projects involving 
PACER contribution of Rs 6 mllllon were approved and funded under this 
component A summary description of these projects is given In Annex A Of these, 
four projects covered policy related studles, two were involved wlth technology 
oriented feaslbllity studles, and the remaining two were for conducting surveys 
Although the category 'research' appeared to correspond naturally to Component 
Two of PACER, in practlce -- all of the research projects have been funded under 
Component Three, probably because these fit in very well with the Component 
Three goals 

Status Under U S Short-term Technical Support 

Under this component approximately $ 472,000 was obligated in U S Department of 
Energy (DOE), Federal Energy Trarnlng Centre (FETC) Participatory Agency 
Servlces Agreement (PASA) to obtaln FETC technical and project management 
expertise In the selection, screening, mon~tormg and evaluat~on of energy projects 
proposed to be funded under PACER FETC, a lead coal R&D center in the U S , 
has been providing technical and management support to USAlD funded lndlan coal 
research, development and demonstratlon projects since 1983 Some of the 
PACER ass~sted projects that received FETC technical assistance include I) BHEL's 
Integrated Gasification Combined Cycle Coal (IGCC) using pressurized flu~dized 
bed gasif~cation (PFBG) pllot plant at Trlchy, 11) Spectrum Technology/Bombay 
Suburban Electric Supply (STIBSES) demonstratlon- cum-commercial coal washery, 
111) 011 IndlaIHTl coal-oil co-processing project, and iv) Essar IndlaICoal lnda Coal 
bed methane project In addition, DOEIFETC provided programmatic and logistic 
support for the U S visit of lndlan consortium members and project promoters of 
PACER funded projects The coal projects assisted under th~s  PASA and previous 
USAlD funded projects [Alternatwe Energy Resource Development (AERD) and 
Energy Management Consultation and Tralnmg (EMCAT)] provlded the basts for 
development of a larger USAlD ~nltlative, in the climate change area -- Greenhouse 
Gas Pollution Prevention (GEP) 

4 Summary of Contrlbutlons made by Part~es 

USAlD Contribution 

PACER life of project (LOP) funding estimated as $ 32 5 million was planned to be 



provided by USAlD ($ 20 million), Project promoters ($12 milhon) the M~n~stry of 
Non-Conventional Energy Sources (MNES) ($0 3 m~lhon), and lClCl ($0 2 milhon) 
However, USAlD obligated only $17 446 million in various elements of the project 
out of whlch $ 17 350 was disbursed The element-w~se details of USAlD 
obligat~ons and disbursements are as follows 

Project Elements 
(Thousand of dollars) 
Obligations D~sbursements 

Market Driven Technology 15,707 
Development Consortla 
Competit~ve Awards Program 64 
Supportmg Analyses and Outreach 676 
U S Short-term Assistance 472 
Project Adm~nistration 450 
Project Evaluat~on 77 

------------- 
Total 17,446 ------- ------- 
Host Countrv Contribution 

PACER Host Country Contribution (HCC) totalled approx~mately Rs 515 m~llron ($ 
40 9 milhon) (average exchange rate of Rs 12 6 equals $ 1) as aga~nst the 
estimated HCC of $ 12 5 million This includes in-kind contribution of Rs 37 6 
m~llion(approx $ 3 mlllion) made by project proposers and lClCl The element-w~se 
deta~ls of HCC are shown in Annex E 

5 Audits 

Financial audits for ICICI-PACER Secretariat (including sub-recipients' aud~t) have 
been completed upto March 31, 1997 lClCl has taken necessary follow-up act~ons 
Audit report for FY 1996-97 has been sent to RIG for review and issuance The 
final audit for the period Aprd I, 1997 to August 31, 1997, the PACD of PACER, is 
in progress and expected to be completed by mid-July 1998 and audit report will be 
submitted to USAlD by July 31, 1998 Fund Accountability Statements (FAS) for all 
sub-recip~ents have been recelved by lClCl and scrutinlsed by lClCl auditors Audit 
findmg with respect to one sub-recipient is being followed by lClCl 

6 Post Project Mon~tormg Actions 

a) Reflows 

Pursuant to lClCl and GO1 request of November 28, 1994, USAlD agreed wde its 
letter of January 30, 1995 to the poollng of reflows from USAID's PACT, PACER, 
ACE and TEST projects under a common reflow account These reflows will be 
used by lClCl to fund new projects meetmg the project objectives and criterla of 



USAID's technology development and commerc~alizat~on program comprmg of 
PACT, PACER, ACE and TEST projects ICICI, will however, submit a quarterly 
status report showing details of reflows due and received under each project and 
amount uthzed for funding new projects during the reporting per~od as well as 
cumulative informat~on as at the end of the quarter 

lClCl will carry out pendmg close-out aud~ts, ~f any, and take appropr~ate act~ons to 
resolve and close findings identifled by these audits, if any, by December 31, 1998 

7 Accompl~shments Under Various Project Elements 

PACER concepts and objectives were val~d and timely for India PACER was seen 
as play~ng the role of a catalyst In India's energy sector as ~t has tr~ed out innovatwe 
strateg~es to develop technolog~es and bringing them to the commerc~al~zat~on stage 
The consort~um approach has helped to budge the large gap between the 
knowledge and expert~se ava~lable In research institutions & univers~t~es and the~r 
ut~hzation by the mdustry PACER has demonstrated the benef~ts of the consortla 
research approach Another h~ghly rated contr~but~on of PACER has been its 
emphas~s on brmging the users and manufacturers together In joint programs 

The concept of cond~t~onal grant, which was first ~ntroduced in lnd~a in the PACT 
program, recewed much publ~city as a result of PACER PACER has f~nanced 
many 'forward lookmg' projects In the energy sector wh~ch would have otherw~se not 
seen the hght of the day PACER financmg lowered the risk to ~ndustry and thus 
created a better environment for technology development in the energy sector 

PACER'S components Two and Three were instrumental in fostering bonds between 
the research community and mdustry The research projects funded under these 
components were directly l~nked with consortia projects In all 29 consortia projects 
(Component One), 1 grant under competitive awards program (Component Two) 
and 8 research projects (Component Three) involving PACER ass~stance of $ 16 4 
m~lhon were funded Some of the projects fmanced have already started showing 
retunslwhcle s m - b g  projects I l k  Sp~rtr~!mIechnolog~eslBombay Suburban 
Electr~c Supply (STIBSES), CaldynlShree Cement, Bharat Heavy Electr~cals Ltd 
(BHEL) and Essar 011 will benefit the country in coming years 

To sum-up, PACER has functioned extremely well under a very difficult set of 
boundary condlt~ons The support prov~ded by lClCl management, ERDAC and 
PRC has been exemplary Desplte lim~tat~ons, PACER has created awareness of 
the possibil~ties of commercializing technology using research process MNES has 
played a key role In the implementation of PACER It has provided intens~ve 
guidance to ICICIIPACER Secretariat in implementmg the project Signif~cant 
PACER accompl~shments ~nclude 



- F~rst commerclal scale coal washery In the private sector lnvolvlng the 
consort~um of project developers - Spectrum Technologies & technology 
providers (CLI Corporation), BSES (end user) and DOE, (Coal R&D 
lnstltution) 

- First pllot scale Pressurized Fluidized Bed Gaslficatlon (PFBG) based 
Integrated Combined Cycle Coal Gas~flcatlon (IGCC) plant at BHEL, Trlchy 

- The largest Fuels Evaluation Test Facihty In South Asla 

- Technology transfer and proof of concept demonstration on p~lot scale in Coal- 
011 coprocesslng and Coal-Bed Methane In lndla 

- lnstltutlonal linkages between US DOE nat~onal laboratories and coal R&D 
faallties and lndlan Governmental and private energy sector and coal R&D 
organlzatlons 

For Indlan ~ndustry, the rlsks assoc~ated w~th fallure of research In the energy sector 
are very high prlmarlly because of the hlgh cost of commercial funds In such a 
scenario, sustamab~lity of energy research In non-a~d based situations is doubtful in 
most cases The only exception could ,be few large organizations that might take up 
such projects on their own provlded the project lles within thelr area of operat~on 
and they foresee a stgnlflcant commerc~al~zatron beneflt Therefore, t~ l l  the R&D 
culture becomes an inherent part of lndlan ~ndustry, externally alded catalyst such 
as PACER are important to foster technology development The concept of 
"Consortium" Introduced by PACER br~ngs together an idea (technology developer), 
an ~mplementer (for commerc~al~z~ng the technology) and an mstitut~onal financier 
PACER has demonstrated the benefits of consortla research approach The 
carrylng forward of thls approach In lndla will be a function of two rmportant factors 
viz I) consort~um fit - the members of the consort~um need to have falth and trust In 
each other to enable completion of project on schedule, and 11) Interest In 
commerc~alization - all the members need to have a commerclal Interest In 
completion of the project 

8 Lessons Learned for the Future 

- The start-up of PACER type program mvolves cons~derable t~me Ten years' 
tlme frame IS madequate to see the results of such a program Thus t~me 
frame for such program needs to be longer, around I 5  years 

- The selection of project consort~um members should be carefully evaluated to 
weed out those who don't have interest In commerc~al~zat~on of the technology 
or those who have Inadequate f ~ t  compared to the project slze 



- The cr~ter~a and mechan~sm used for select~on and approval of projects IS 

good and needs to be cont~nued However, the RFP approach should be 
preferred over unsol~c~ted proposals and more emphas~s should be placed on 
~ n ~ t ~ a t ~ n g  the RFP process early In the project to sol~c~t qual~ty proposals 

- The extent of PACER fund~ng wh~ch was or~gmally up to 50% and later 
mcreased to 75% of the total cost appears reasonable However, the upper 
percentage hmit should be used selectively keepmg In vlew the size of the 
project and extent of promoters' fmanc~al comm~tment 

- Mon~tormg of ass~sted projects can be ~mproved by havmg clearly defmed 
m~lestoneslbenchmarks Th~s would help In mon~tormg and puttmg pressure 
on project promoters towards sense of t~rnmg and results 

- A program l~ke PACER needs external inputs from experts who can provlde 
cr~tical and unb~ased ~ns~ght for the evatuat~on of project proposals Thus a 
strong and effectwe Peer Rev~ew Cornm~ttee (PRC) w~ll  help In selectmg good 
projects However, the ~mplementmg agency needs to be given more powers 
In the approval process 

- Benef~ts of consortla research have been demonstrated by PACER PACER 
program IS rephcable and could be used In other sectors such as agro- 
processmg, b~otechnology, electron~cs etc to great benefit These are sectors 
where a pool of sc~ent~f~c personnel needs to work w~th mdustry for the benef~t 
of the country 

Clr E3 DGoldman CID 
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Annex A 
Consohdated L~st of Projects/Actrv~t~es funded under PACER 

Subproject PartmpantsProject T~tle 

COMPONENT I - Market Drrven Technology Development Consortia 
Therrnax Lrmrted (lead) 
Trlnlty Forge (P) Ltd 
-development & demonstration of regeneratrve 
burner system 

Nagadi Consultants (lead) 
Mrcro Controls 
TI Cycles of lndra 
- development and demonstratron of low cost combustion control system 
based on oxygen sensing 

SPlC Science Foundation (lead) 
SPlC Limlted 
- development & demonstration sf Solrd Polymer 
Electrostyle Fuel Cell Stacks range 1-5 KW 

Ankur Energy & Development Alternative (lead) 
Ankur Screntrfic Energy Technologies Pvt Ltd 
- development of 500 KW bromass gassrfier 
based power generatron systems 

Flurdtherm Technology Pvt Ltd (lead) 
lndran Institute of Technology, Chennar 
TI Diamond Cham Ltd 
- development of cont~nucsus fluidised bed 

Est Total PACER Assistance Project 
Cost of Pro~ect Sanctioned D~sbursed Status 

(Flgures In thousands) 



Subproject Part~c~pantsProjecf Tdle 

furnaces for heat treatment 

Metallurgical & Engineering Consultants (lead) 
Bokaro Steel Plant 
- development of desiccant cooling system 
using industrial waste heat 

HBL LimltedIPLUMAC (lead) 
Hyderabad Batter~es Limited 
-dev of deep cycling lead acid batteries 

Bharat Heavy Electricals Limited (lead) 
Indian Institute of Technology Chennai 
- dev & demonstration of 150 TPD pressur~sed fluidised bed coal gasrfication 
with combined cycle technology for power plant 

Ankur Energy & Development Alternative (lead) 
Ankur Scientific Energy Technologies Pvt Ltd 
market dev of 500 KW b~omass gassifiers 

Essar Oil Limited (lead) 
Gujarat Industrial & Investment Corp Ltd (GIIC) 
Coal India Limited 
- pilot project for explorting coal bed methane 

S&S Power Swltchgear Limited (lead) 
lnd~an Institute of Technology Chennai 
- development of Vacuum Auto Recloser with magnetic 
actuator for tail-end distribution system 

Vasantdada Sugar lnstrtute 
Krishna SSK Limited 

(lead) 

Est Total PACER Assstance Project 
Cost of Project Sanctioned Disbursed Status 

(Rupees) ($1 (Rupees) ($1 



Subproject PahxpantsProjecf Title 

Fdtron Engmeers Pvt Ltd 
demonstration of technology for treatment of drst~llery spentwash along w~th 
cogenerat~on 

Save 011 Technology (lead) 
Synergy Emuls~fier P Ltd 
National Chem~cal Laboratory 
Sunderson Machmes Pvt Ltd 
-dev of emuls~fier & su~table blendmg machme 

Solker Enterpr~ses P Ltd (lead) 
Anna Unlverslty 
- market seedmg for accleratmg commercialisatron 
of an mnovatwe Solar Meal Maker 

SECO Controls Pvt Ltd 
-market development programme for combust~on control system 

Electrodynamrcs Industries Ltd (lead) 
lnd~an lnst~tute of Technology, Chenna~ 
- energy effic~ent h~gh frequency portable tools 

Gram Processing lndustr~es Pvt Ltd (lead) 
B~joy Lakshmi R~ce M~f f  
lnd~an mstrtute of Technology, Kharagpur 
-upgradat~on of tech for 500 KVA power gen system based en gassification 
of rice husk 

Linnhoff March Inc (lead) 
Kmetics Technology (1) Ltd 
- dev of advanced process integratton technology 

Est Total PACER Assistance Project 
Cost of Project Sanctroned Disbursed Status 

(Rupees) ($1 (Rupees) ($1 



Subproject Partlcrpanfs/Project T~tle 

for energy conservatron and waste reduction 

EcoSolar Systems (1) Pvt Ltd (lead) 
Colarado State Unlversrty, USA 
Natronal Physrcal Laboratory 
- dev & dernonstratlon of prototype lrne for 
the manufacture of CdSICdTe solar cells 

Suryodaya HI-tech Engg Pvt Ltd (lead) 
Natronal Aerospace Laboratorres 
ITC Bhadrachalam Paper Boards Ltd 
- dev & demonstratron of technology of solar 
thermal process steam generatron plant 

A J Electronrcs (lead) 
Machrnocraft Pvt Lrmlted (lead) 
School of Energy Pune Unrversrty 
Surya Techn~cal Consultancy P Ltd 
Shrvamrut Doodh Utpadak Sangh Llmrted 
- dev & dernonstratlon of technology of solar thermal 
process steam generation plant 

Dhar Cement Lrm~ted (lead) 
Caldyn Inc , USA 
Caldyn Consultants Pvt Ltd 
- prlot commercral~zatron of power generatron system for 
cement rnd usrng waste heat and agrowaste 

UNDSEM Foundatron (lead) 
Ahmedabd Text~le Industry Research Assocratron 
-development of hgnrte water fuel technology 

€st Total PACER Assistance Project 
Cost of Proiect Sanctroned Disbursed Status 



Subproject PartrcrpantsProject Trtle 

Elpro lnternat~onal Lmlted (lead) 
Sunpower Inc , USA 

- development of blomass fired free plston stlrlrng engine based water pump 

311 lndla Lmted (lead) 
HRl lnc USA 
- pilot plant for co-processlng of Assam coal & oil Into clean lrquld fuels 

ST-BSES Coal Washerles Limrted (lead) 
CLI Corporat~on USA 
-advanced plant for beneficlatlon of hlgh ash coal 

SaldynThermowlr Pvt Ltd (lead) 
Saldyn lnc USA 
Shree Cement Ltd 
.pilot demonstratlon & market dev of waste 
ieat recovery based power plant In cement rndustry 

2LI Coal handllng co Pvt Ltd (lead) 
2LI Inc , USA 
ST BSES Coal Washeries Lrmrted 
- upgraclatlon of demonstrat~on project for deeper 
3eneficlatlon of hlgh ash content lnd~an coal 

-otus Energy Systems Pvt Ltd (lead) 
Vat~onal Aeronautlcal Laboratory 
Development of co-generation plant (1000 KVA 

500 kg/hour steam) based on phased out aero- 
mglnes wlth automated control system 

SUB-TOTAL COMPONENT I 

Est Total PACER Assrstance Project 
Cost of Pro~ect Sanctroned Drsbursed Status 



COMPONENT II Competrtwe Awards Programme 

S No 

Eco solar Systems (Indra) Pvt Ltd 
Colorado State Unrvers~ty, USA 
Natlonal Physrcal Laboratory 
- Development of prototype lrne for the manufacture of 
CdsICdTe solar cells 

Subproject Partrcrpants/Project Trtle 

I SUB-TOTAL COMPONENT I1 

 COMPONENT Ill (Supportrng Analysls 8 Outreach) 

Research Projects 1 - 

Tata Energy Research Institute, New Belh~ 
- Pol~cy drrectrons for smosthenrng the load durat~on curve in lndra 

Tata Energy Research Inst~tute, New Delhr 
- Assessrng efficrencres of applrance In the domest~c sector 

Tata Energy Research lnstrtute New Delhr 
- Workrng out strateg~es for ~ndrgenrsatron of gnds connected wmd 
electrlc generators 

N~mbhkar Agrrcultural Research Inst~tute, Phaltan 
- Techno economlc feasrbrl~ty project for setting up 10 MW e 
bromass based elec trrc power stat~ons In Maharashtra 

I J Raju and Assocrates New Delhl 
- Optrmal utrlrsat~on of natural gas In Indra 

llndlra Gandhr lnstrtute of Development Research 

Est Total PACER Assrstance Project 
Cost of Project Sanctroned Drsbursed Status 

(Rupees) (8 (Rupees) ($) 



- Evolvrng pol~cy on use of natural gas In transport sector 

No 

Dr Rao Assoc~ates, Hyderabad 
- Research project on technology development In rned~urn temperature 
range (120-160 deg C) solar thermal process heat ~ndustrial appllcat~ons 

Subproject Parf~c~pants/Project Tltle 

Andhra Un~versity, Vlshakapatnam 
- Est~matlon of export demand potent~al for renewable sources In energy 
In the develop~ng countrres 

Est Total qACER Assistance Project 
Cost of Project sanctioned Disbursed Status 

(Rupees) ($I (RWees) ($) 

C = Completed 
UI = Under lmplernentat~on 
T = Truncated 
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I 

4 well-rounded and f l e x i b l e  ,approach t o  
t h e  various f i e l d s  of energy technology 
should be ~ a i n t a i n e d ,  and no s t r i c t  
p r i o r i t l e a  should be es tab l i shed ,  ae 
long a s  they , a r e  cons la ten t  with the  
general , p r i o r i t y  phi losophies  , of t h e  
National h e r g y  Plan, , .. , 

I 
I .  I+ ' 

The maxibun amount of PACER cont r ibu t ion  
t o  any p r o j e c t  be h t e d  t o  $ 2,O 
r i l l i o n ,  

L r '  1 
1 r 1 '  4 

- , 1 1  I [  - I  w - 3  # +  

l o  a lng le  o rgan l ta t ron  be 1 t h e  , ptlme 
conaort iur  o r  research p r o j e c t  l eader  on 
r o r e t h a n  tuo pro jec t s ,  i l  I lr G 

c 
I 

F j 3  I '  r 

I 

We agree with thebrecomendatlon So f a r  e i a i l a r  agproach 
C :, I has been followed. 

r 

I J J 

There 14 no, need t o  change from 
the  ex i s t ing  limit of $ 3 B t o  a 
h w e r  f igure*  Our up-to-date 
experience suggest8 t h a t  r a r e l y  do 

' I  

I 

While, conceptualiaing 
PACXR p r o j e c t ,  upper 
l l ~ l t  of US $ 3 
r i l l i o n  t o  a a n g l e  
p r o j e c t  was decided we get  p ro jec t  seeklng 6 s s i s t a n c  

arount elceeding $ 2 r l  Therefo e case  of 
i n  t h e  r a r e  event of any impact l a r g e  R&D p ro jec t s  
raking e ign i f lcan t  p r o j e c t  envlaag- p a r t i c u l a r l y  r e l a -  
tag an aaais tance amount above t i n g  t o  c o a l l o l l  , 
$ 2 B can a t i l l  be accommodated technologies  
withla t h e  preaent l i m i t  eege 
clean coal technoiqf  p r o j e c t  1 

I 

of BHEL, t 1  I I t 

? - > 5:- t 

We agree v t t h  t h e  r e c ~ , m & ' ~  llormally t h i s  i s  obser- 
dation. I i c  f 1:' ved. Only  i n  t h e  i n i t i a l  

/'- 

- L ,  I , - i  I?: " "  atage of PACKR, th rec  
it 

t J (  ':.I research study prolecte  

J , !  
2 I up with a list of RU 

I ' kJ 



"l r r " 
t 

, 
4,  Ilo o r g a n i ~ ~ t i o n ~  t h a t  rcrcapable A of 

generat ing ,funds f r o i  t h e i r  i n t e r n a l  
fiourcep o r  has readl iaccess  t o  funds o ther  
than PACER be given PACER f ~ n a n c l n g ,  This 
evaluat ion ehould be conducted a t  t h e  pre- 
appra i sa l  s tage  i t s e l f ,  ao t h a t  corpanies  
t h a t  a r e  no t  e l i g i b l e  do not ha ie  t o  go 
through t h e  proposal and appra iea l  stages. 

7 < [ l I 1 :  , , , , I I I ' 
5 The IPP top ice  should be c a r e f u l l y  vet ted 1 

by the  JRCIBRDAC and s o l e  expert  
~ndividuall~r~anization, eelected f o r  t h i s  
purpoue, before,  they a r e  published a s  

I * 
RIPS* 0 I 1 I I '  ' I 

Pro jec t  appraisdla  ' should lnclude 
competent evaluat ions of t e c h n ~ c a l ,  
cconoric and f i n a n c i a l  aspect8 of t h e  
projects., The econoric a n a l p s l s  should 
lnclude wthodoiog les  which t a k e  i n t o  
account a l l  r e levan t  f a c t o r s  r e l a t e d  t o  
conventional and renewable energy 
technologier ,  , including l i f e - c y c l e  
coat lng,  hidden c o a t s  and short-and long- 
\ e r r  environmental impacts, A f o r r a l  l i s t  

S ~ g n i f i u n t  ~ & d  p r b j e c t s  i i e  ' 

normally undertakeii 6y f i i an-  
c i a l l y  sound and res6drceful 
conpanles. !If P A C P ~ " ~ ~  to 

1 

support l r p o r t a n t  consor t iu r  
RCD pro-ject, ~t 1s not  d e s i r -  
ab le  t o  follow t h i s  suggestion. 
Therefore, we do not agree,  - - 

T ,h 

He agree with t h e  tecommen- 
dat ion 

Whrle it would be d e s i r a b l e  t o  
follow these  recoaaendations, 
thr p r a c t i c a l i t y  of th_e sane 1s 

doubtful i n  t h e  Indian i o n t e x t  
u i thout  e a c r i f i c i n g  t h e  p r i ~ e  
ob jec t  of PACBR, such pro- 
cessee r i g h t  contribute t o  
delays. However l i f e  cyc le  
coat lng can be incorporated 
The aspect  of hldden cost 

proposals,  only one of 
then is picked u p r a f t e r  
p r ~ o r i t i s i n g ,  

e,g, proposals from 
BHBL; Oil India Limited 

' ~ h e r i a x ,  Tata Chemicals 
hd.; TISCO, etc. need 
to be considered on t h e  
b a s i s  of technology 
proposed t o  be devel-- 
oped 

I' I 

~ f t e r  necessary del ibe-  
r a t i o n s  a t  t h e  PRClERDAC 
and consu l t ing  some ex - 
p e r t s ,  s u i t a b l e  ac t ion  
plan has been drawn up 
and IJ under iaplemen- 
t a t l o n .  e ,g ,  Dr, Aao 
Resociatee working on 
s o l a r  t h e r ~ a l  project ,  

J' 

A roas te r  of e rper ta  
is belng prepared, It 
i s  proposed t o  assoJ 
c i a t e  exper t s  a t  renew 
s tage  on s e l e c t i v e  
bas la ,  

EEST AVA!LABLE COPY 



of organizat ions and , ~ n d i v i d u a l s  be 
created with experience i n  t h e  technology 
and econonic a r e a s ,  One o r  more of t h e  
r o s t  re levan t  o r g a n i z a t ~ o n  o r  rndrvrudal,  
chosen f o r  t h e l i  e a r t i c u l a r  ' expert ise ,  
vould be cal1ed"ubn t o  review each 
proposal appra i sa l  and brref  t h e  
PRCIEEDAC, They should not be renbers  of 
BRDAClDRC and t h e i r  tire ahould be 
corpenaated, 

L 
7, The p r o j e c t  appra i sa l  should include a 

separate  s e c t i o n  on 'Environnental 
conaide:ationsU , Becauee of t h e  
rrprotance of environmental a n a l y s i s  i n  
energy pro jec t s ,  t h i s  should be an 
i r p o r t a n t  considerat ion - f o r  a l l  PACBR- 
Funded pro jec t s ,  

I 

8, PACER should fund a t  a modest l eve l  a , I 

research , p r o j e c t  t o  e a t a b l i a b  a 
methodology which ehouid be followed i n  
a l l  PACER evafuat ion,  

L 

9,  PACER should commission survey s t u d i e s  t o  
generate  , c l a s s e s  of new ideas  f o r  
aubpro jec ta ,  I f 

t t 

10, A The composition of IEDAC should be 
extended t o  a l a o  r e f l e c t  energy s e c t o r e  
l i k e  o i l  'and gas  and u i a t i t u t i o n a  l i k e  
CSIR and t h e  Planning Corriaaion, 

might be su i tab ly '  d e a l t  with 
but  n i g h t  i n v r t t  controversies ,  

\ 

We agree with t h e  recoaaen- Iepac t  on e n v i r o r ~ ~ ,  
da t ion \ i e  now being inc ldcI :  

t 
I a s  one of t h e  nmpw- 

i t a n t  aspec t s  In t h r  
f 

i appra i sa l ,  

This  can be explored, 
I '  

Ue Bay c o n w m o n  survey 
s tud ies ,  - - 

- 
I 

DHBS ray  consider  lncludlng Informally PACBA i n t e r  
represen ta t ives  of o i l ,  gas  a c t s  with relevant  I I 

and CSIR, Association of organisat lons i n  

Plannrng Cormaeion rap  not s e l e c t i v e  manner. 
be warranted I n  view of s u e  
of PACBR funds,  

11, PACER ahouid a t  per iodic  r n t e r v a l s ,  We have been a u a n g i n g  such 
arrange aerinaralworkshops, not only t o  warkehopsleeninars, 
f a ~ i l i a c i z e  the industry with the PACER 
concept, bu t  a l e o  t o  p roro te  t h e  
generation of new ideaa which r a y  lead t o  
conaortiua pro jec t s ,  

- - ..-7 ..% 
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88,110, BlCOHHlbDAT IOHS 1 CWBRTS REHARM 
I t 

r v - - - - - - - - - - - - - - - - - - - - - - - - - r - - - - - - - - - - - - - - - - - - .  

r r  I I 

I $ t 

Ue draw on ~n-house  resources 
of ICICI from trme t o  time* 

The PACER S e c r e t a r i a t  should pu l l  i n  aoBe 
exper t i se  f r o r  its paren t io rgan iza t ion  t o  
a a a i s t  i n  t h e  c o e r e r c ~ a l i z a t i o n  i t a g e  of 
t h e  consortium p r o j e c t s ,  on an ae-needed 
bas i s ,  

Conponenta two and t h r e e  should be merged, 
All research p r o j e c t s  be d i r e c t l y  lrnked 
~ t &  C O P ~ ~ O ~ ~ L Z  P I S ] ~ G ~ ~ ,  e~ther  on  LO^ 
t h a t  a r e  berng d e a l t  wlth by consortra  o r  
w i l l  lead t o  consor t ia  p ro jec t s ,  

Agreed How r a r e l y  do we encou- 
rage a - policy y .  - 

PACER should not fund any pol icy a tud ies ,  
Only consortrun p r o j e c t s  and reaearch 
pro jec t s  t h a t  a r e  d i r e c t l y  r e l a t e d  t o  
consortium p r o j e c t s  should be funded, 

I f  t h e r e  i s  a f e l t  need 
we should support polrcy 
s tud ies ,  

The consortium concept  should be continued 
under t h e  PACER program, Continued 
a t t e n t i o n  should be paid t o  t h e  
~anufac ture r lend-user  co l labora t ron ,  

/ 

The Baxrwus arount  of PACBR frnancrng 

As f a r  a s  possible  t h i s  goal IS 
pureued, We a l s o  t r y  t o  asao- 
c l a t e  RCD rns t r tu t ion /Univers r ty /  
IIT, 

L 

We agree wlth t h e  recommendation 65t rndlcates  ma; 
mum assistance* h + ~ u a l  

amount 10 declded on the 
4 I 

... b a s r ~  of needs and res-  
I ources of c l  l e n t ,  

-.. - 

should not  be rncreased t o  wore than 
present  652, 

the  

I 

Condttional Grants should take i n t o  We agree wlth She recommend- PACER S e c r e t a r i a t  pro- 
a t l o o  poses considering 

e t h e  l inkage wlth repay- 
I 

/, r ment period i n  deserv- 
I I i jr , rng cases ,  

I "  J ' 

account t h e  paybdck period, 
1 I 

> 1 

i 

1 3  

1 'If 

I t 



and E R I C  no l a t e r  than ~ e c e i b b r  31, 1991, 
This financial plan ~boukd ibdicate the 
l ikely payback arounts and the anticipated 
periods, and when it is l ike ly  tha t  PACER 
will be self-auppl~tt i ig,  An 
organizational and &lpluentatlon plan of 
PACBR beyond the  USIID aaeletance stage 
should a lso  be included, idnetif l ing 
possible sources of additional venture 
capital  funds, 

sub-prolects a s  a h 0  thei r  
long lead times, eltenaion-of 
PAC0 t o  1996, it would be too 
early t o  underbke such an exer- 
c u e .  loweuer, it could be 
taken up i n  2nd half of 1992, 
I t  may be noted tha t  according 
to OSAIO, PACER is not deeigned 
to  create a revolving fund for 
supporting p r o ~ e c t s  bey6nd PACD 
date, but to  eetablish and suetain 
the concept of consortium reeearch 
in India, 

Tbe PACIIB program should be extended Me agree 111th the reconnen- 
-.. Effect already given, 

bepond i t s  present coapletion date of Jane dation, 
30, 1993 by 3 years to  June 30, 1996, 

\ 

I 

The PRCIBRDAC and the outside experts Me agree with the  reconmen- It has been practised 
consulted during the  prolect selection and dation, on eelective baals, 
appraisal stage'ahould be ~nvolved In r id -  & 

term evaluation of each ongoing project. 

The role of DM! in the  PACER progran We agree wlth the recoren- 
should be ealntained during the r ee t  of datlon, 
the program period, ' - -.- 

ERDAC should have more regular meetings, Fhe frequency of ERDAC meetings 
a t  -least 9 times a year, depends on the flow of large 

1 

projects for  approval, PRC 
which has authorltp t o  approve 
projecta ~ e e t s  m e  frequently. I 

The Secretarlat  should be strengthened by We agree with the recoaaenc An e lec t r ica l  englneer 
the addition of an e lec t r ica l  engineer, dation, with suitable ~ndus-  
The secre tar ia t  should alao add one C t r i a l  project consul- 
adnlnistrat ive a ~ d e  to  a s s i s t  with the  RPP tancy experience i n  

process and the unsolicited p ropsa le ,  power plant as also 
ICICI operations h a a  
already lolned PACER, 
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UNITED STATES AGENCY for INTERNATIONAL DEVELOPMENT 

NEW DELHI, INDIA 

J u l y  1 ,  1991 

MEMORANDUM 

To See D i s t r i b u t i o n  

From B R P a t i  1 ,  PDPSIPPE 

Subject Minutes o f  M i  s s i  on Rev1 en Committee (MRC) Meeting 
Program f o r  t h e  Accel e r a t ~ o n  o f  Commerci a1 Energy Research 
P r o j e c t  (PACER) - 386-0494 

Please f i n d  at tached herewi t h ,  f o r  your i n fo rma t ion  and record,  t he  minutes o f  I 
the M i  ss ion Rev1 ew Commi t t e e  (MRC) meeting o f  the  Program f o r  t he  Acce lera t ion  I 
o f  Commercial Energy Research P r o j e c t  (PACER) p r o j e c t  whlch was he ld  on 
5/20/91 i n  t he  Dl r e c t o r ' s  Conference Room I 

Encl a/s 8 

Di s t r i  bu t ion)  

0 WGBol 1 l nger 
DO STMintz 
CO(A) NNWahi 
CO CMRaman 
TDE(A) A01 umberg 
TDE NVSeshadari 
PnPS TMMahoney 

PDPS ABSI sson 
PDPS BRPati 1 



MINUTES OF MISSION REVIEW COMMITTEE (MRC) MEETING 

PROGRAM FOR THE ACCELERATION OF COMMERCIAL ENERGY RESEARCH (386-0494) 
MID-TERM EVALUATION 

!I&, 05/20/91 
Time 1400-1600 Hrs 
Venue D i r e c t o r ' s  Conference Room 

Purpose To approve the  eva lua t ion  r e p o r t  and take f o l  1 ow-up a c t l o n  on 
s i g n i  f l  cant  recommendations 

Attendees WBol 11 nger - DIR MCGupta - PDPS 
D P f e i f f e r  - DD BRPat i 1 - POPS 
TMahoney - POPS (Chairperson) ETran - PDPS 
RBeckman - TDE CMRaman - CO 
NVSeshadri - TDE YPKumar - PDPS 
JGrayzel - NRM 

Issues and Act ions  

I ssue  1 Proposal s so l  i c i  t a t 1  on through RFP process 

Miss ion  concurs w i t h  recommendation regard ing  the  i n s t a l l a t i o n  
o f  the  RFP process and w i l l  encourage an i nc reas ing  percentage o f  
subpro jec t  proposals t o  come through the  RFP mechanism 

A c t i o n  None 

I ssue  2 P r i o r i t y  S e t t i n g  

Cont rary  t o  the  eva lua t ion  recommendation, Miss ion  f e l t  i t  
necessary t o  encourage ERDAC t o  es tab l  i sh spec1 f i  c p r i o r 1  t y  
areas f o r  PACER funding 

'\ 

A c t i o n  TDE w i l l  d iscuss the issue w i t h  I C I C I  . 
Issue  3: Refocus o f  consort ium concept 

M i  ss ion  accepts recommendation t o  cont inue w i  t h  conso r t i  um 
concept w i t h  g rea te r  emphasis on combining manufacturers and 
end-users, b u t  would l i k e  t o  explore the  p o s s i b i l i t y  o f  g rea ter  
u n i  v e r s i  t y  l nvol  vement i n  the PACER program 

A c t i o n *  TDE w i  1 1  discuss w i t h  the  PACER S e c r e t a r i a t  t o  look  i n t o  
means o f  i n c l u d i n g  more un i ve rs i  t y  p a r t i c i p a n t s  i n  PACER seminars 
and conferences and 1 f  poss ib le ,  g i v i n g  proposals w i t h  
u n ~ v e r s l  t i e s  as p a r t ~ c l p a n t s  add1 t l o n a l  p o l n t s  I n  the  RFP 
process 



I ssue 4 Market i n g  and commercia l izat ion 

Miss ion  accepts recommendation t o  g i v e  more a t t e n t i o n  t o  
market ing aspects both dur ing  the  appral sa l  and the  
Imp1 ementation stages 

A c t i o n  None 

Issues 5&6: Grant repayment and long-term f i n a n c i a l  p lan  

I t  was po in ted  ou t  t h a t  the p r o j e c t  was n o t  designed w i t h  the  
i dea  o f  c r e a t i n g  a  r e v o l v i n g  fund f o r  suppor t ing  f u r t h e r  p r o j e c t s  
a f t e r  the  PACD b u t  the  p r o j e c t  purpose was t o  e s t a b l i s h / s u s t a i n  
the  concept o f  consortium research i n  t he  count ry  I n  view of 
t h i s ,  Mlss ion  f e l t  t h a t  there was no need t o  increase the  grant  
repayment l i m i t  o f  200% as recommended by the  eva lua t i on  

With regard t o  a  long term f i n a n c i a l  p lan,  Miss ion  f e l t  t h a t  ~t 
w i l l  no t  be f e a s i b l e  t o  work ou t  such p lan  a t  t h i s  stage 

A c t i o n *  TDE w i l l  take up the s u s t a i n a b i l i t y  and r e l a t e d  issues 
such as u t i  1 i z a t i  on o f  g ran t  repayments w i  t h  ICICIJERDAC 

Issue 7 Outs ide spec ia l i zed  assistance 

M i  ss lon  endorses recommendation t o  i nc lude  ou ts ide  spec1 a1 i zed 
ass is tance i n  subprojeck appraisal  

A c t i o n  TDE w i l l  discuss the modal1 t i e s  w i t h  I C I C I  

Issue 8 Admi n i  s t r a t i  veforgani  za t i ona l  s t r u c t u r e  

Miss ion  concurs w i t h  recommendation t h a t  _major reo rgan iza t i on  o f  
admini s t r a t i v e f o p e r a t i o n a l  s t r u c t u r e  i s n o t  requ i  red  

A c t l o n  None 



Issue 9 '  PACD Extension 

Miss ion  agrees w i t h  the recommendation t o  extend the  PACD by 
th ree  years from 6130193 t o  6130196 t o  g i ve  add1 t i o n a l  processing 
t ime t o  new subprojects as we l l  as t o  g i v e  t ime t o  complete the 
a1 ready approved p ro jec ts  

I 

A c t i o n *  TDE w i l l  confer  w i t h  IC IC I  and f o l l o w i n g  i t s  Agreement t o  
a th ree  year  extension submit an a c t i o n  memo t o  t h i s  e f f e c t  

Issue 10 Approval o f  r e p o r t  

Miss lon  approves the r e p o r t  and the  recommendatons contained 
t h e r e i n  except those r e l a t e d  t o  p r i o r i t y  s e t t i n g  (Recommendation 
# 11, l i m i t i n g  the amount o f  PACER c o n t r i b u t i o n  t o  $2 m i l l i o n  
(Recommendation # 21, PACER funding t o  o rgan iza t i ons  t h a t  have 
o t h e r  sources o f  funding (Recommendation # 41, Grant repayment 
and long term f i n a n c i a l  plans (Recommendation # 17 & 18) I n  
respect  o f  recommendation # 14 p e r t a i n i n g  t o  PACER n o t  funding 
any po l  i cy s t u d l  es, Miss ion accepted the  recommendation w i  t h  the 
m o d i f i c a t i o n  o f  funding such s tud ies  i n  exceptional cases 

Clearance PDPS BRPati 1  ( D r a f t )  
PDPS ABSi sson ( D r a f t )  
PDPS TMMahoney ( D r a f t )  
TDE RWBeckman ( D r a f t )  
CO CMRaman 
D WGBol 1 1 nger 
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UNITED STATES AGENCY for INTERNATIONAL DEVELOPMENT 

Y 

NEW DELHl INDIA 

J u l y  1 ,  1991 

MEMORANDUM 

To See D i s t r i b u t i o n  

From B R P a t i l ,  PDPS/PPE 

Subject Minutes o f  Mi ss ion  Rev1 ew Comi  t t e e  (MRC) Meetlng 
Program f o r  t h e  Accelerat ion o f  Commercial Energy Research 
P r o j e c t  (PACER) - 386-0494 

Please f i n d  at tached herewith, f o r  your in fo rmat ion  and record,  the  minutes o f  I 
the MI ss ion Review Committee (MRC) meeting o f  the Program f o r  t he  Accelerat ion I 
of Commercial Energy Research P ro jec t  (PACER) p r o j e c t  which was he ld  on 
5/20/91 i n  the  Di r e c t o r ' s  Conference Room 

Encl a/s  1 

Di s t n  but ionl  

D WGBol 1 i nger 
DD STMintz 
CO(A) NNWahi 
CO CMRaman 
TDE(A) A01 umberg 
TOE NVSes hadari  
PDPS TMMahoney 
PDPS ABS i  s son 
POPS BRPati 1 



MINUTES OF MISSION REVIEW COMMITTEE (MRC) MEETING 

PROGRAM FOR THE ACCELERATION OF COMMERCIAL ENERGY RESEARCH (386-0494)  
MID-TERM EVALUATION 

Date 05/20/91 
Time 1400-1600 H r s  
Venue Di r e c t o r ' s  Conference Room 

P u r ~ o s e  To approve the evaluat ion r e p o r t  and take fol low-up a c t i o n  on 
s i  gni  f i  cant recommendations 

Attendees WBol 1 i nger - DIR 
D P f e i f f e r  - DD 

MCGupta - POPS 
BRPat i 1 - PDPS 

TMahoney - PDPS (Chairperson) ETran - PDPS 
RBeckman - TDE CMRaman - CO 
NVSeshadri - TDE YPKumar - PDPS 
JGrayzel - NRM 

I s s u e s  and Act ions  

I s s u e  1 Proposals s o l i c i t a t i o n  through RFP process 

Miss ion concurs w i t h  recommendation regarding the i n s t a l l a t i o n  
o f  the RFP process and w i l l  encourage an increas ing  percentage o f  
subproject  proposals t o  come through the  RFP mechani sm 

Ac t i on  None 

I s s u e  2 P r i o r 1  t y  S e t t i n g  

Contrary t o  the evaluat ion recommendation, Miss ion f e l t  i t  
necessary t o  encourage ERDAC t o  e s t a b l i s h  s p e c i f i c  p r i o r i t y  
areas f o r  PACER funding 

'\ 

Ac t i on  TDE w i l l  discuss the issue w i t h  IC IC I  . 
I s s u e  3 Refocus o f  consor t i  urn concept 

Miss ion accepts recommendation t o  cont inue w i t h  consort ium 
concept w i t h  g reater  emphasis on combining manufacturers and 
end-users, bu t  would 1 i k e  t o  explore the possi  b i  11 t y  o f  greater  
u n i v e r s i t y  involvement i n  the PACER program 

Action TOE w i l l  discuss w i t h  the  PACER S e c r e t a r i a t  t o  look i n t o  
means of i nc 1 udi ng more uni ve rs i  t y  p a r t i  c i  pants i n PACER seml nars 
and conferences and i f  possib le,  g i v i n g  proposals w i t h  
u n i v e r s i t i e s  as p a r t i c i p a n t s  add1 t i o n a l  po in t s  i n  the  RFP 
process 



I ssue 4 Market ing and commerci a1 i za t ion  

Miss ion accepts recommendation t o  g i ve  more a t t e n t i o n  t o  
market ing aspects both dur ing  the  appralsal  and the  
imp1 ementation stages 

Ac t i on  None 

Issues 5&6 Grant repayment and long-term f i n a n c i a l  p lan  

I t  was po in ted  out  t h a t  the p r o j e c t  was n o t  designed w i t h  the 
i dea  o f  c r e a t i n g  a  revo l v ing  fund f o r  support ing f u r t h e r  p ro jec ts  
a f t e r  the PACD bu t  the p r o j e c t  purpose was t o  e s t a b l i s h l s u s t a i n  
the  concept o f  consortium research i n  the  country  I n  view o f  
t h i s ,  Miss ion f e l t  t h a t  there was no need t o  increase the  grant  
repayment l ~ r n i t  o f  200% as recommended by the eva lua t ion  

With regard t o  a  long t e r m  f i n a n c i a l  p lan,  Miss ion f e l t  t h a t  i t  
w i  11 no t  be f e a s i b l e  t o  work ou t  such p lan  a t  t h i s  stage 

A c t i o n *  TDE w i l l  take up the s u s t a i n a b i l i t y  and r e l a t e d  issues 
such as u t i l i z a t i o n  o f  grant  repayments w i t h  ICICI/ERDAC 

I ssue 7 Outside spec ia l i zed  ass1 stance 

Miss ion endorses recommendation t o  i nc lude  outs1 de spec1 a1 i zed 
ass1 stance i n subproject apprai sa l  

Ac t i on  TDE w i l l  discuss the modal1 t i e s  w i t h  I C I C I  

I ssue 8 Administrative1organizationa1 s t r u c t u r e  

Miss ion concurs w i t h  recommendation t h a t  _major reorgan iza t ion  o f  
admini s t r a t i v e l o p e r a t i o n a l  s t r u c t u r e  i s no t  requi  red  

Ac t i on  None 



Issue 9 PACD Extension 

Miss ion agrees w i t h  the recommendation t o  extend the PACD by 
th ree  years from 6130193 t o  6130196 t o  g i ve  a d d i t i o n a l  processing 
t ime t o  new subprojects as we1 1 as t o  g i ve  t ime t o  complete the 
a1 ready approved p ro jec ts  

I 

Ac t ion  TDE w i l l  confer w i t h  IC IC I  and f o l l o w i n g  i t s  Agreement t o  
a th ree  year extension submit an a c t i o n  memo t o  t h i s  e f f e c t  

Issue 10 Approval o f  r e p o r t  

M i  ss ion approves the repo r t  and the recommendatons contained 
t h e r e i n  except those re la ted  t o  p r i o r i t y  s e t t i n g  (Recommendation 
# 11, l i m i t i n g  the amount o f  PACER c o n t r i b u t i o n  t o  $2 m i l l i o n  
(Recommendation # 21, PACER fund1 ng t o  organ1 za t ions  t h a t  have 
o the r  sources o f  funding (Recommendat~on # 41, Grant repayment 
and long term f i n a n c i a l  plans (Recommendation # 17 & 18) I n  
respect  o f  recommendation # 14 p e r t a i n i n g  t o  PACER not  funding 
any po l  i c y  s tud les ,  Mission accepted the recommendation w i t h  the 
mod1 f i c a t i o n  of funding such stud1 es i n  except ional  cases 

C l  earance PDPS BRPati 1 ( D r a f t )  
PDPS ABS i  sson ( D r a f t )  
PDPS TMMahoney (Dra f t )  
TDE RWBeckman ( D r a f t )  
CO CMRaman 
D WGBol 1 i nger 



Annex D 

5 STATUS OF PROJECTS 

Visited Projects 

51 BHEL 

Project title To develop Pressurised fluidised bed coal gasification with 

combined cycle power plant 

Project Cost Rs 131 milhon 

BI-IEL - Rs 65 ~ r ~ l l i o n  

PACER - Rs 66 million 

Proposed R & D from July 199 1 to June 1994 
Schedule Commerc~alisation thereafter 

Work actually started only in 1993 

Proposers BHEL, Trichy (lead member) 

IIT, Madras 

Institute of Gas Technology (Pet - C), USA 

Background 

BI-IEL has been studying the possiblllty of coal gasification since 1980's 

Power plants based on coal gasification using Integrated Gasification 

Combined Cycle (IGCC) are more efficient and environment fiiendly 

compared to conventional power plants based on pulverised coal The process 

needs to be adapted to use Indlan high ash coals BHEL mitially worked on a 

fixed bed gasifier project which was technologically proven but suffered from 

tar 1 phenolics problem and high capltal and operating costs Hence, ~t was 

decided to go In for a fluidised bed coal gasifier with a capacity to generate 6 6 

MW of power 



Present Status 

The plant is mechanically complete and erected In BHEL, Trichy in March 96 

10 operations have been completed so far The gas turbine (GT) blades were 

found to be damaged during trials (damage could have been due to fixed bed 

gasifier, says BHEL) Mitsui (Japan) quoted an unaffordable Rs 100 million 

for repairs Hence the gas turbine was shifted to BHEL, Hyderabad for 

repalrs BHEL feels that they have mastered the technology of repairing GT 

blades and saved foreign exchange in the process 

The GT IS expected to arrlve In Trichy around Sept - Oct 97 Independent 

tr~al opcrations of the C;1 aic schcdulcd for Nov 97 2 operations for the 

gasifier are also planned in Aug-Sept 97 After all these are complete, coupled 

operations will be taken up in January 98 The plant IS expected to supply 

power to the grid from then on 

Once this is completed, BHEL intends to scale up the plant from 6 6 MW to 

50 MW at Dadri (Haryana) This is subject to a t ~ e  up with NTPC They have 

reportedly agreed to invest Rs 30 million / MW in the project and the balance 

is to come from BHEL This too will be a 'demonstration' project 

Commercialisation of the technology is a long way off The technology can be 

said to be commercialised only when the 50 MW plant can be operated, 

stabllised and its economics are proven This would take at least 5-7 years 

BHEL apprehends competition from 

(1) Conventional pulverised coal technology - which is proven but 

~neffic~ent 

(11) Coal washmg technologies - which could reduce ash content in coal 

and improve effic~ency 

(111) Other coal gasification technolognes e g IGT 



The concept needs to be sold aggressively This would probably require 

BHEL to promote BOLT projects using this teci~nology 

Repayments lo PACER will coinmcnce only alter commercialisation I e 

stab~lisation of 50 MW plant 

"Farfetched Idea" 1s BHEL's retort to the idea of repaylng PACER since the 

gasifier technology is proven 

Savings & benefits 

- To the country 

Coal gasification can improve the efficiency by about 10 % The savings 

in coal will be therefore 10 % of the total coal consumption by Indian 

thermal power stations if the entire capacity were to shift to IGCC This is 

equivalent to 18 7 milllon T of coal (10 % of 187 milllon T ) In rupee 

terms this IS worth Rs 18,700 mlll~on Thls rs however unlikely to be 

realised over the next 5 ycats duc to the tme  taken to prove this 

technology in a 50 MW project 

- From the project 

The 6 6 MW plant would have used 18000 T of coal every year A 10% 

savlng would be translated into 1800 TPA of coal saved This is worth 

Rs 1 8 mlllion pa Commercialisation and propagation of thls technology 

will generate additional revenues 



Caldyn 

Project title Cogeneration system for cement industry using waste heat 

recovery and agro waste 

Project Cost Rs 7 1 milllon - 

Caldyn - Rs 18 ~n~ll lon 

PACER - Rs 53 miillon 

Proposed Thermax and Dhar Cement had originally proposed pilot 

Schedule commercialisation of waste heat recovery system for cement 

industry and entered into an agreement In April 1994 

Therrnax w~thdrew from the consortium in October 94 and was 

replaced by Caldyn Later, Dhar Cements withdrew from the 

consortium and was replaced by Shree Cement The project 

was due to be commiss~oned by April 96 

Proposers Caldyn Inc USA 

Caldyn Thermowlr (P) Ltd 

Shree Cement Ltd 

Background 

Cement is an energy Intensive industry 60% of the energy is used for cement 

calcining process mainly for preheater and kiln, of which 40% is wasted and only 

60% is utilised Acute power shortages have led to production losses leading to 

lower profitability Hence, the need to be energy efficient It is proposed to 

install modules of "Multiwir" (a brand name of waste heat recovery system) to 

generate 1 3 MW of power at the 0 6 million TPA cement plant of Shree Cements 

in Beawar, Rajasthan The Multiwir, which represents a combination of staggered 

packmg and mult~cyclones shall remove heat from the flue gases The exhaust 

gas from the cement kllns which have a high dust content is dlvided into 2 streams 

and the dust is collected over the walls The dust can be removed wlth the help of 

a screw convevor thus kcev~nrr the heat transfer tube free of dust 



Caldyn has already developed a 1 2  MW heat recovery system and successfully 

demonstrated the same in the aluminium industry The Multiwir has been tried at the 

Dhar cement plant to generate steam with a h ~ g h  degree of success However power 

generation with this steam has tlll now not been tested anywhere in the world 

Present Status 

The initial modules of the Therrnowir system have been already transported to Beawar 

The remaining modules are being fabricated and are to undergo tests in Hyderabad before 

being despatched to Shree Cements Ltd Thc plan for power generation through 

agrowaste has been shelved for the time being 

The project (revised) wlth Shree Cement was signed in March 97 and IS expected to be 

completed in August 97 After the trial runs, Shree Cements would start making 

payments to Caldyn for the power generated @ Rs 2 / unit Caldyn hopes to get 

enquiries from large cement companies after the plant trials at Beawar Each Thermowir 

is expected to fetch Rs 4 million The company has plans to buy a factory place at 

Hyderabad to produce 10 unlts per month 

Savmgs & benefits 

- From the project 

Caldyn expects to start commercial production by next year and repay PACER for ~ t s  

sales T ~ l l  then they will get paid by Shree Cements at the rate of Rs 2 per unit of 

power generated at the site This wll generate revenue of Rs 13 mill~on p a 

Otherwise Shree Cements would have to buy power from grid 



- To the country 

The country's cement productlon capac~ty is 73 million T and production 

is increasing every year For this level of productlon (121 times Shree 

Cement's capacity) if all companies were to recover waste heat they would 

save Rs 1575 million p a 



5 3 EcoSolar Systems Ind~a Pvt Ltd 

Project title Development and demonstration of a prototype line for 

manufacturing 700 kW of 300 x 300 rnrn CdS / Cd Te Solar 

cells using high-speed close-spaced sublimation and 

deposition under vacuum 

Project Cost Rs 3 1 7 mill~on 

EcoSolar - Rs 8 2 million 

PACER - Rs 23 5 m~llion including research grants 

Proposed Prototype development Sept 93 - Aug 95 
Schedule Commerc~al~sation aftcr that 

Proposers EcoSolar, Pune 

Colorado State University, USA 

Pune University 

National Physical Laboratory 

Background 

EcoSolar's promoter Dr Nitant Mate studied in Pune University and 

Colorado State University (CSU) He has worked on technologies associated 

wrth thtn film depos~tlon of CdS / Cd Te under vacuum under guldnnce of 

CSU In order to commercialise this, EcoSolar was formed and is work~ng on 

attaining 'semi-commerc~al' status 

Developing this technology is the key to commerc~alisation of CdS / Cd Te 

based photo voltaic (PV) cells for power sector Hence, the iniportance of this 

work 



Present Status 

The technology has been dcvclopcd and CcoSolar hopes to commercialise the 

technology on a very small scale in Aug-Sept 97 They could lose money in 

the first six months of operation 

EcoSolar will use systems Integrators to introduce and popularise products 

based on technologies developed by them 

A new company "Nexus Energy ~echnologies" is to be promoted by Nitant 

Mate to develop commercial applications of solar energy This could source 

PV cells from EcoSolar or from any other manufacturer 

Repayment of condittonal grants given by PACER could commence later this 

year and the repayment of whole amount will depend on market acceptance of 

these products 

EcoSolar & National Renewable Energy Laboratory (USA) feel that CdS 1 Cd 

Te based solar cells will pose strong competition to crystalline / amorphous Si 

based PV cells as well as CIS (Copper Indlurn Diselenide) based PV cells 

Savmgs & benefits 

- To the country 

If 10 MW of power is generated through solar photovoltaic cells every 

year then savings in coal ( Norm 0 63 T/ MWhr ) would be 18396 T (10 

MW*8 hrs*365 days*O 63 T)ln the first year, 36972 T in year 2, and so on 

In value terms, savmgs In next 5 years would be Rs 300 million When 

annualised, the savings are Rs 60 million p a 



- From the Project 

The commercialisation of R & D done by EcoSolar will be done by 

another company Hence, this particular project will generate returns only 

through sale of technology details of which are yet to be worked out 



5 4 Electrodynam~cs Industries 

Project title Development of energy efficient high frequency portable 

tools 

Project Cost Rs 9 mlllion 

Electrodynamics - Rs 2 25 mlllion 

PACER - Rs 6 75 million 

Proposed Prototype Development - Aug 93 - Jul95 
Schedule 

Commercialtsat~on - After Jan 96 

Proposers Electrodynamics Industiies 

IIT, Madras (IITM) 

Background 

Tools such as gnnders and drills are of 3 types 

- pneumatic tools 

- universal electric (UE) tools 

- high frequency tools 

The first two consume more energy but are established concepts HF tools are 

energy efficient, have a hlgh power to weight ratio and are reportedly safer 

They are not made in Indla and imports ate prohlblt~vely expenswe Service 

backup is absent for imported tools Electrodyn intends to develop 5 different 

tools (2 angle grinders, 1 dte grlnder and 2 dnlls) with built-in inverters 

Present Status 

Electrodyn has developed two of these tools (a drtll & a grinder) whch are 

undergoing tests The remalnlng 3 are also belng developed ~n-house as the 

electronic clrcultry for a built-ln inverter couldnot be developed by IITM 

However, the development of drills IS not being given priority because of the 

high competition expected from pneumatic tool manufacturers Since Jan 97, 

Electrodyn has been des~gning its own PCBs, tooling & material development 



The product to be launched first will be a grinder which has been already 

accepted when test marketed Electrodyn intends to complete tests by 

September 97 and tie up with Electrex or L & T for marketing 

The plan is to make 1500-2000 grlnders p a  each costing Rs 20000 

aggregating a turnover of Rs 30-40 m ~ l l ~ o n  in the first year These grinders 

will be very competitive with imported products (which cost £ 600-650 fob 

UK and whose landed price is Rs 36000-Rs 54000 at 0-25% duty protection) 

Since most parts will be sourced from subcontractors, the company will act as 

an assembler 

PACER grants w11 be repaid in a phased manner from 1997-98 onwards 

Savlngs & benefits 

With the present rollout plans, Electrodyn hopes to sell Rs 300-400 million 

worth of HF tools in the next 5 years Considering a payback period of 2 5 

years, these tools are expected to lead to savings of Rs 600-700 million over 

the next five years 

On an annualised basis, the saving is Rs 120 million 



5 5 Essar 011 

Project title Pilot project for exploiting adsorbed coal bed methane 

Project Cost Rs 105 4 milhon 

Essar 011 - Rs 50 5 m~lhon 

PACER - Rs 54 9 million 

Proposed Pilot project July 92 - Dec 93 
Schedule 

Commerc~alisation - April 93 onwards (from the first 

two wells) 

Proposers Essar Oil Ltd 

GMDC (Gujarat Mineral Development Corpn ) 

Coal India Ltd 

Background 

Coal mining becomes hazardous because methane adsorbed in the coal gets 

released dunng minlng and could pose a fire hazard Methane is a clean fuel 

and could replace natural gas It ~ o u l d  be piped directly to users or used to 

generate power 

Given the energy crisis in the country, it makes eminent sense to exploit the 

coal bed methane resource Coal Bed Methane (CBM) recovery has been 

successfully established in certain parts of USA The exploration and 

production process however need to be ta~lored to the cond~tions prevailing in 

Ind~a The project of Essar was a first step In understanding the gas volumes, 

pressures and operating parameters needed to successfully explolt the reserves 

available in the country The project initially envisaged drllling 2 wells each 

in Mehsana, Gujarat and Jharia, Blhar However, due to certa~n difficulties in 

working with Coal India in Bihar, this locatlon was dropped and one more 

well was included at Mehsana location Based on the data collection, a 

commercial vcnture of 100 wcll.; will1 'un mvcstincnt of about Rs 1,700 

million was envisaged 



Present Status 

Of the three wells dug, 2 are not operational at present and 1 well is producing 

methane gas Adequate data has been collected to establish the volumes and 

pressures But in order to establish commercial v~ability some more work is 

involved It is not clear as to why this was not envisaged earlier A couple of 

5 spots ( involving around 10-12 wells) need to be done to establish 

commercial feasibility T h ~ s  would need significant investment and may take 

anywhere from 6 months to 2 years In the meanwhile, given uncertainty about 

ownership issue between the Central and State Governments, Essar has slowed 

down work on Phase I1 

Repayments to PACER would take t~me- at least 2 years till phase I1 results 

are available 

Savmgs & benefits 

- To the country 

The total production per well was envisaged earlier at 25000 cum / day & 

350 operatmg days per year This at a gas price of Rs 1800/ cum was 

yielding a realisation of Rs 15 7 rn~llion It was equivalent to saving 8125 

T of oil per year The original plan envisaged production of 2 million cum 

/ day equivalent to 0 65 million T / year of crude oil, this translates at gas 

price of Rs 1800 per cum to Rs 1260 million / year As per current 

indications, this level of production can be achieved and may be even 

exceeded, though number of wells required may be more than that 

envisaged earlier The total production potential of CBM from Jharia, 

Raniganj and Mehsana is about 15 million cum / day which translates to 

Rs 10000 million per year 



The project has had the desired impact in the natlonal context The Central 

Government has already realtsed the potenttal and has come with a 

nat~onal policy for exploitation of CBM and has invited global bids for the 

same 

- From the project 

The work done to date has generated data which is considered adequate to 

establish volumes and pressures Significant investment is requ~red before 

the project can start generating revenues 



5 6 KTIL 

Project title Development of Advanced PINCH technology software 

Project Cost Rs 66 5 million 

KTIL - Rs 7 2 illillion 

Linhoff March Inc - USD 445,470 (Rs 16 millron) 

PACER - Rs 43 2 mdlion 

Schedule April 1993 to April 1995 

Commercialisation thereafter 

Background 

Linhoff March Inc (LMI) has developed software for apphcation of PINCH 

technology LMI in conjunct~on with KTIL proposes to upgrade the existmg 

software for application of PINCH technology to the Indian process industry 

it was proposePCto demonstrate the use of PINCH technology alongwith the 

upgradation of software Three pilot projects would be conducted in 

representative mdustries 

Repayments to PACER were envisaged from 

a) energy savings in Pilot projects 

b) Sale of services In India of advanced PINCH technology software 

Present Status 

The three pilot projects envisaged during the proposal stage could not be taken 

up due to lack of Interest from the endusers 

Two pdot projects were taken up with Ganesh Anhydr~de and Clarrssls 

Organics These have been completed as of July 1997 The savings envisaged 

have been achieved and with minimal investments in plant modrfication 



A third project was taken up on a commercial basis with Indian Oil 

Corporation (IOC) and is expected to be completed by December 1997 The 

work could not be taken up as a pilot project because of the reluctance of IOC 

to team up with a private sector company for research This project has been 

taken up under the heading of "increase in throughput" rather than an energy 

savings project which in a way reflects the hurdles in commercialisation of this 

technology 

KTIL expects to start repayments to ICICI in 1998 after it bags some orders 

for application of this technology based on the successful demonstration of the 

pilot projects 

Savmgs & Benefits 

- To the country 

Though the advantages of PINCH technology are known across the 

process industry, commercialrsation of this technology on a large scale in 

the near future in doubtful 

This is primarily because the Indian industry in general, is more pre- 

occupied with investments in capacity enhancement than energy savings 

This is because the former reflects in turnover growth which is highly 

visible rather than the latter which reflects only in reduction of energy cost 

The high energy consuming sectors like petroleum and petrochemicals are 

still dominated by the Government where the focus on capacity 

enhancement is even higher 

Hence, a realistic scenario of commercialisation would be about 8 - 10 

projects across various industries over the next 5 years 



However, as per KTIL, the savmg III fuel blll due to PINCH technology, 

could correspond to about USD 11 0 mill~on per year cons~dering a savlng 

percentage as low as 1 5% In the 12 refiner~es of the country At current 

exchange rates, the savings aggregate Rs 4000 million p a 

- From the Project 

There are no direct energy savlngs from the project KTIL would have 

to commerc~al~se and propagate PINCH technology to repay PACER 

grants 



5 7 SECO Controls Pvt Ltd 

Project title Development & demonstration of low cost combustion 

control system based on oxygen sensing 

Project Cost Rs 0 8 million 

Nagadi (SECO) - Rs 0 35 million 
Micro Controls - Rs 0 05 million 
PACER - Rs 0 40 million 

Proposed R & D Aug 89 - Feb 90 
Schedule Commercialisation - March 90 onwards 

Proposers Nagadi (SECO) 

Micro Controls 

IIT, Madras 

Background 

SECO '(Saving Energy through Controls)' had its origin m Nagad1 

Consultants - a company founded by Mr T Jayaraman with the objective of 

promoting energy management & conservation with a special emphasis on 

combustion control SECO's product use a low-cost adaptive control logic to 

provide close control of parameters and optimise fuel usage 

Present Status 

The company has commercialised its operations since 1990-91 and is slowly 

expanding the business volumes Most of SECO's business comes from sales 

of oxygen sensors to petrochemical, refineries & steel plants Turnover 

fluctuates from year to year with orders booked The lack of 'energy 

conscrousness' among users is blamed by SECO as the reason for low growth 

IIowcvcr, thc company's poor marketing sct up is likely to be the major 

problem By 1997-98, SECO hopes to repay the or~ginal amount of Rs 0 4 

m~llion taken from PACER The balance will be paid over the next 2-3 years 

Savings & benefits 

Considering the low-key marketing efforts, the potential savings from this 

project are reckoned at around Rs 4 million p a considering 2 years payback 



5 8 SPIC Sc~ence Foundat~on 

Project title Development & demonstration of solid polymer electrolyte 

h e l  cells (SPEFC) stacks in the range of 1 to 5 KW 

Project Cost Rs 25 m~llion 

SPIC Science Foundation - Rs 12 5 million 

PACER - Rs 12 5 m ~ l l ~ o n  

Proposed R & D Oct 89 - Sept 92 
Schedule 

Commercialisation - April 94 onwards 

Proposers SPIC Sc~ence Foundat~on (SSF), Madras 

SPIC 

Texas A & M University 

Background 

SPIC has a causttc - chlorine complex in Madras where hydrogen is available 

The surplus hydrogen whlch could be a source of energy is flared A 

consortium consisting of SPIC and SSF intends to develop SPEFC stacks 

which could convert hydrogen into useful energy The Chloralkali industry is 

an energy - intensive industry and savings on energy can directly contr~bute to 

the bottomline 

A fuel cell generates electrmty at 40% efficiency and with proper heat 

recovery systems, the overall efficiency of the plant could be 70-80% as 

against 30-35% efficiency in conventional thermal plants 

SSF had originally proposed to import a prototype (3 KW size) and go In for 

reverse engineering This however did not work out and SSF had to develop it 

from a scratch 



Present Status 

The SPEFC stack development process for 1-5 KW range in complete But 

thls is not useable in the electrolysts cell In chloralkali Industry The 

electrolysis cell needs high amperage and low voltage power SSF wlll have 

to spend money on power technology required to do so This is a bottleneck 

SSF has tried to scale up the fuel cell upto 50 KW 111 one module This had 

failed Hence, SSF is working on developing the fuel cell ln steps in a long 

drawn out programme This has back~ng from MNES funds (Rs 18 mrlhon 

over 2 years) 

DuPont had expressed interest in scaling up the SPEFC to 500 MW at a cost of 

Rs 570 million but have not followed up after Dr Parthasarathy's (ex-head of 

SSF) death DuPont is currently preoccupied with own restructuring, 

according to SSF 

Considering that the entire process calls for huge ~nvestments, SSF IS 

evaluating sale of technology /joint R & D with DuPont, Petronas (Malaysia), 

etc T h ~ s  would however have to be so structured that PACER and MNES 

grants are repaid This seems d~fficult 

SSF is also evaluating the prospects for component-wlse technology transfer 

so as to generate resources for the programme 

Repayments to PACER can take place only if lt succeeds 

Savmgs & benefits 

The savings and benefits cannot be quantified for now since the project is 

unlikely to be commercialised in the next 5 years On an annuallsed basis, the 

energy saving is Rs 6 millloll p a 



5 9 Solker Enterpr~ses P Ltd 

Project title Market seeding for accelerating cornrnercial~sation of an 

innovative Solar Meal Maker (SMM) 

Project Cost Rs 6 2 millron 

SEPL - Rs 1 6 mill~on 

PACER - Rs 4 6 million 

Proposed July 93 - June 94 
Schedule 

Proposers Solker Enterprises Pvt Etd , Madras 

Anna University 

Background 

SEPL was promoted by Solker - a manufacturer of PV based system and 
i 

Dr K Schwarzer of Germany Dr Schwarzer invented the SMM whch is 

better than the box type solar cookers available in India SMM IS suitable for 

cookmg large amounts of food and one-time capital expenditure can save he1 

(recumng expenditure) In orphanages, community kitchens, etc 

In the SMM, groundnut oil IS heated to a temperature of about 180'~ by 

circulating it through a copper pipe exposed to the sun This hot oil then 

circulates through 2 jacketed SS vessels The cooking is done on the vessel 

~tself It offers facilities such as cooking from inside the kitchen and night 

storage facllity by storing the heated oil in a pebble storage contamer Solker 

wanted to test out the product, recipes and response of initial buyers to the 

product with the assistance of Anna Un~versity This would help in market 

seeding and accelerated commercial~sat~on 



Present Status 

Solker is busy marketing PV modules, hot water systems and drying systems 

in and around Madras They have not been able to make a break through in 

meal makers because of the unethical business practices followed by the 

prevlous Tamil Nadu Government However, Solker 1s optimistic that in a 

couple of years TN Government will become a buyer for SMMs They have 

already made provisions In the present State budget 

Only 24 SMMs have been manufactured by Solker of which 15 have been sold 

to NGOs and the rest are being used for demonstration at various sites Anna 

University played a role in designmg, manufacturing process of SMMs, 

workmg out reclpes etc but could not proceed with field data analysls as there 

were very few SMMs in the field 

It is only after establishing ~tself In Tam11 Nadu that Solker wants to venture 

out into other states At a capital cost of Rs 32,500 per SMM, the 45,000 

noon meal centers in TN itself represent an opportunity of Rs 1,460 million 

These SMMs have a payback of 2 years at present kerosene prices T h ~ s  wdl 

improve hrther when the subsldy on SKO is reduced and SKO prices go up 

PACER w l l  have to wait for another year or two before SMMs are sold to TN 

Government and the remaining grants are repaid 

Savings & benefits 

Solker expects that the country will benefit to the extent of Rs 30 million as 

k e l  savings by using 500 solar mealmakers over the next 5 years 



5 10 ST - BSES L~mited 

Project t~t le  

Project Cost 

Proposed 
Schedule 

Proposers 

Plant for benefic~at~oil of Ind~an h ~ g h  ash coals by coal 

washmg 

Rs 132 7 m~llion 

Proposers - Rs 33 2 mill~on 

PACER - Ws 99 5 mdlion 

Apr 97 - June 98 

BSES Etd ) ST - BSES Ltd 

Spectrum Technologies ) 

CLI, USA 

Background 

Indian coals have high ash content (45%) wh~ch should be washed to around 

30% and lower so that money IS not wasted In transportation of ash and 

pollution of environment Wh~le all agree with the pr~nc~ple, there was no 

unan~m~ty about who would spend for t h ~ s  - the coal mlner or the util~ty 

company ST-BSES has belled the cat and gone into the busmess w t h  a 500 

TPH coal washery For BSES plant at Dahanu, near Bombay the coal linkage 

1s In far away Madhya Pradesh whrch makes transport cost h~gher than cost of 

coal &elf Hence, ~t is necessary to improve quality of I n d m  coals 

ST- BSES mtends to show that Indlan coals too can be washed m a cost 

effective manner 

Present Status 

Foundation work at Korba (MP) 1s complete and fabrication has started 

Imported equ~pment has landed (e g Banana screen) in Bombay port The 

plant trials are expected around June 1998 



Repayments to PACER are lmked to the quant~ty of coal processed at Korba 

or any other site of ST - BSES JV and will hence begin in June 98 

Savmgs & benefits 

- To the country 

The total coal consumption in the country IS around 250 mill~on T The 

amount of coal transported beyond 750 km is about 100 million T At the 

rate of Rs 700 per T , this amounts to Rs 70,000 m~llion If coal is 

beneficiated then transport savlngs could be 16 % i e Rs 11,550 million 

Savmgs would also be in the form of better boiler efficiency , gross heat 

rate, maintenance etc with the usage of beneficlated coal All this will give 

a savings of Rs 500 million for the Dal~anu plant using 2 mill~on T of coal 

p a Hence the overall savings inithe country due to better efficiency would 

be around Rs 25,000 million (Rs 500 mn * 100 million TI2 million T) 

The total savings on transport and plant efficiency ~mprovement will be 

even higher at around Rs 36,550 million, if all were to shift to 

beneficlated coal In the next few years 

- From the Project 

The Dahanu plant of BSES w~l l  save Rs 500mill1on on account of better 

plant performance Also savings In transportat~on cost will be (2 mill~on T 

x 700 x 0 16) Rs 224 mill~on p a 

Hence, the benefits from the project total Rs 724 million p a 



Suryodaya 

Project title 

Project Cost 

Proposed 
Schedule 

Proposers 

Development and demonstration of technology for solar 

thermal generation plant by developing a parabolic trough 

collector 

Rs 18 million 

Suryodaya - Rs 9 mdllon 

PACER - Rs 9 mlllion 

April 94 - Oct 95 (1 8 months) 

Suryodaya IIleech Cngg (P) Ltd (SHEL) 

RES Photovoltaic Ltd (RESPV) 

RES Energy System Ltd (RES) 

NAL 

ITC Bhadrachalam Paper Boards Ltd (ITCB) 

Background 

The Renewable Energy Systems (IRES) Group was founded by a team of first 

generation technocrats, entrepreneurs and professionals to manufacture 

customlsed solar photovoltalc systems, thermal batteries, photovoltsuc cells 

and modules, etc RES acqulred SIIEL to manufacture, solar thermal system 

rncludlng collectors, drylng systems, hot water systems, etc RES therefore 

planned to manufacture steam generation system as a logical extension of their 

product If successful, this development could substitute conventional fuels 

wlth solar energy 

Present Status 

The first phase would involve generatmg 100 kg / hr of steam at the ITCB 

plant for about 5 hours of a total requirement of 1 T / hr This is likely to be 

completed by August 30, 97 and wlll need about 12 units of collector each of 

roughly 12 m2 area The parabolic collector troughs (PTCs) belng 

manufactured currently are 35-40% costher than flat collector on K Cal / rn2 



basis The proposers will prove the technology only The commercial 

viability can be tested only after the technology IS proved It IS critical that 

sale of parabolic trough collectors is subsidised or an innovative financing 

method is used The commercial scale production of PTCs would have to be 

taken up as another Independent project needing more time and funds which 

have not been quantified Hence payback to ICICI seems difficult at this stage 

of project The proposers - RES Group and ITCB have been showing poor 

financial results and hence had to put this project on back-burner This slowed 

the progress in implementation of the steam generating system The 

integration of all systems to generate 1 T I hr steam will take a few more 

months after the 1 st phase of 100 kg / hr IS successful 

Savings & benefits 

- To the country 

A 400 kg I hr plant running for 5 hrv for 270 days would savc 44,250 litres 

of fuel equivalent to Rs 265,500 per year (Price of fuel Rs 6 1 litre) 

If every year systems of 20 T / hr steam generatton are tnstalled, then the 

savings in the 1st year will be (20 / 0 4 x 2 65 lacs = 13 25 mn) Rs 13 

million, Rs 25 million in year 2 and so on totalling upto about Rs 200 

million in the next 5 years On an annualised basis, this equals Rs 40 

million per year 

- From the project 

The total steam generation wlll be about 1 T / hr saving upto 1 1 lac lttres 

of fuel equ~valent to Rs 0 66 m~llion per year 



5 12 VSI / Krlshna SSK 

Project title Demonstratton of technology for treatment of distillery 

spent wash along wlth cogeneration of steam and power 

Project Cost Rs 70 million 

IDBI - Rs 15 m~llion 

VSI - Rs 3 2 mtlhon 

PACER - Rs 30 million 

Proposed Development project - April 92 to September 93 
Schedule 

Commerc~alisation project - Oct 93 onwards 

Proposers Knslma SSK, Karad (Maharashtra) 

Vasantdada Sugar Institute, Pune 

Background 

Spent wash produced by distiller~es presents a disposal problem today It 

pollutes the sol1 and leaches into water bodies around the distilleries if left 

untreated BIO methanation techniques helps reduce pollution and also 

generates methane 

T11c VSI systcm callcd Drylng, I n ~ ~ n c l ~ t ~ o i l  and Biicrgy Gcnerat~on (DIEG) 

could become a 'Zero pollutron' method of d~sposal of spent wash This could 

also generate steam, power and ash containing K20 

Present Status 

The mechanical erect~on of the plant for one module of distillery (30 KLPD) IS 

complete The DIEG method produces a sawdust - l ~ k e  spent wash powder 

which needs to be incinerated to generate steam and power However, it is 

hygroscopic and cannot be stored for long It also chars at high temperatures 

Hence, proper control of pressure, temperature and velocity is required Thls 

control is currently being developed at VSI 



Krlshna SSK IS anxious to complete the project quickly as two modules of 

distillery are presently shut for pollution reasons The pollution and electricity 

problems will also be resolved to a large extent The loss of profits on account 

of dist~llery closure will also be stopped 

VSI expects that trials will be initiated in Sept 97 and completed by Dec 97 

In January'98, Krishna SSK intends to place orders for DIEG for the 

remaining 45 KLPD capacity also This is subject to successful 

commissioning of the first DIEG plant then 

Krishna is apprehensive about the hlgh capital cost of DIEG (Rs 70 milhon 

vs Rs 20-30 million for biomethanation route) but feels that MPCB will 

encourage zero pollution concept of this process Operating costs are an issue 

and need to be worked out during the trial period 

Most of the PACER grants will have to bc repaid by VSI through sale of 

technology to other distilleries Krishna SSK will only repay a l~mited amount 

ra~sed by sale of surplus steam and electricity 

Savmgs & benefits 

- From the project 

The demonstration plant for a 30000 Iitreslday capaclty can give 90 TPD 

of steam and 200 kW of power at the rate of Rs 3001 T of steam and 

Rs 3 1 per KWH , the total savings will be Rs 10 4 mill~on per year 

( including about Rs 0 3 million from potash sales @ Rs 2001 T) 

It has been assumed that the distillery will run for 8 months in a year 



- To the country 

The total saving for 1500 mill~on l~tre p a alcohol capaclty In the country 

will hence be Rs 1730 million p a T h ~ s  excludes benefits der~ved from 

reduction in pollution 



5 13 Other Projects 

The follow~ng sect~ons contam a summary of the present status of those 

projects financed under PACER which have not been met durmg the field 

study Inputs for t h ~ s  section have been received from PACER secretariat 

5 14 Ad~tya Solar 

Project title Development & demonstration of technology for solar 

thermal process steam generation plant 

Project cost Rs 3 34 million 

PACER contribution - Rs 2 50 million 

Proposers contribution - Rs 0 84 m~llion 

Proposed completion date June 1997 

Proposers AJ Electronics, Pune 

School of Energy, Pune University 

Surya Technical Consultancy P Ltd 

Shivamrut Doodh Utpadak Sangh 

Background 

A RFP was floated for a 100 kg / hour solar thermal process steam generat~on 

plant The 'Aditya Solar' consort~urn was formed for executing this project 

The user of the technology 1s Shivamrut Dairy 

Present Status 

The consortmm has final~sed the system configuration The sub components 

of the system have been deslgned & their manufacturmg processes have been 

finallsed The first prototype has been built & ~ t s  performance is sat~sfactory 

Procurement for the 100 kg / hr system has begun Some equ~pments have 

been sh~fled to s ~ t e  S ~ t e  preparation has been carr~ed out at the user's site 

The project cost has increased marginally to Rs 3 34 million PRC has 



approved additional assistance of Rs 0 25 million to meet cost overrun The 

project is likely to be commissioned shortly 

5 15 Ahmedabad Text~le Industry Research Assoc~at~on (ATIRA) 

Project t~ t le  Development of l~gnite water fuel technology 

Project cost Rs 278 million 

PACER contr~bution - Rs 71 milllon 

Proposers contribution - Rs 207 million 

Proposers ATIRA, Ahmedabad 

UNDSEM (University of North Dakota - School of Engg 

& Mines) 

Present Status 

The project has since been cancelled The consort~um faded to take off 

While UNDSEM has rehnded thk whole amount disbursed, ATIRA has 

appealed for a wnte-off Auditors have been appointed to evaluate allowable 

expenses 

5 16 Ankur Energy & Development (Ankur / Ascent) 

Project title Development of 500 kWe biomass gasifier based power 

generation system 

Project cost Rs 2 million 

PACER contribution - Rs 1 million 

Proposers contribution - Rs 1 million 

Proposed completion date October 1992 

Proposers Ankur Encrgy & Devp Alternative, Baroda 

Ankur Scientific Energy Technologies P Ltd 



Background 

The potential for renewable energy as a source of grid power can be realised 

only ~f an impetus is given to R&D work in t h ~ s  area The development of a 

500 kWe blomass gaslfier based power generation system is a step in this 

regard 

Present Status 

The project has been completed at Rs 2 million as against the originally 

estimated cost of Rs 3 05 million Correspondingly, the PACER assistance 

for the project has also been reduced to Rs 1 million PACER has provided 

further support to the market development programme of k u r  1 Ascent 

NNES has decldcd to exted subs1d.r J +G +he 500 'care b ~ o w s  gasificat~on 

system Ankur has recently received orders from Gujarat (GEDA) & Madhya 

Pradesh The company has started paying the reflow to PACER 

5 17 Dhar Cement Ltd 

Project title 

Project cost 

Proposers 

Development & demonstration of waste heat recovery 

based captive power plant for cement industry 

Rs 28 4 million 

PACER contribution - Rs 19 4 million 

Proposers contribution - Rs 9 0 million 

Dhar Ccmcnt Ltd 

Caldyn Consultants (I) Pvt Ltd 



Present Status 

Due to the inability of the main proposer i e DCL to bring in the proposer's 

contribution in time, the ass~stance to DCL was cancelled The project is now 

bemg implemented in Shree Cement Ltd , which is likely to be commissioned 

by December 1997 

5 18 Elpro International Ltd 

Project tltle Development of biomass fired Stirling engine based water 

Pump 

Project Cost Rs 12 million 

PACER contribution - Rs 8 5 million 

Proposers contribution - Rs 3 5 million 

Proposed completK date August 1997 

Proposers Elpro International Ltd 

Sunpower, Inc 

Background 

Water pumps based on renewable eneigy sources could help provide precious 

water in areas not connected by pipeline This will reduce the dependence on 

electricity whose supply is erratic as well as the dependence on diesel 

(petroleum product) 

Present Status 

The consortium changed the concept due to drawbacks in the earlier design 

The prototype engine / pump based on the revised design has been 

consrructed kfcer achieving me desired level of performance, it is likely70 

be shifted to Elpro along with the burner Meanwhile, based on the revised 



design the procurement of components & tooling for manufacturing 25 pieces 

has commenced The project is expected to be completed by November 1997 

5 19 Fluidtherm Technology P Ltd 

Project t~tle Development of continuous fluldised bed furnace for heat 

treatment 

Project cost Rs 8 2 million 

PACER contribution - Rs 3 46 million 

Proposers contribution - Rs 4 74 million 

Proposed completion date March 1995 

Proposers Fluidtherm Technology P Ltd , Madras 

TI Diamond Chain Ltd 

IIT, Madras 

Present Status 

The company has completed development of one type of furnace In the 

absence of a sufficient market for the balance 3 furnaces, Fluidtherm has 

indicated that it would not like to proceed further Thus the PACER assistance 

to the project 1s reduced to Rs 3 46 million Fluidtherm has cornrnercialised 

the product and reflows have commenced 



5 20 Grain Processing Industr~es (I) Ltd 

Project title Upgradation of technology for 500 KVA power generation 

system based on gasification of rlce husk 

Projcct cost RY 4 2 n~i l l~on 

PACER contribution - Rs 2 1 million 

Proposers contribution - Rs 2 1 million 

Proposed completion date June 1996 

Proposers GPIL 

IIT, Kharagpur 

B~joy Lakshmi Rice M ~ l l  

I 

Background 

k c e  husk IS a waste product of rlce mills Its disposal generally creates 

problems The husk can be gaslfied & used to generate power The 

technology upgradation of thls concept was financed under PACER 

Present Status 

GPIL has completed the project It has received an order from Guyana (South 

Arnenca) & 2 from India A request for assistance in developing a bagasse 

gasifier is pending with the PACER secretariat PACER Secretariat may 

cons~der the financing the same through reflows Meanwhle the company has 

commerclalised the product and started maklng the repayment to PACER 



5  21 Lotus 

Project title Cogeneration plant based on phased out aero engines 

Project cost Rs 1 2 mill~on 

PACER contribution - Rs 0 6 million 

Proposers contribution - Rs 0 6 million 

Proposers Lotus Energy Systems Pvt Ltd 

Nat~onal Aeronautical Laboratory 

Present status 

The project was to develop co-generation plant (1000 KVA and 600 kgkr 

steam) based on phased out aero engine with automated control system The 

project was implemented partly ~bwever  due to non-availability of suitable 

aero engines and differences between consortium members (NAL & Lotus), 

the project could not proceed further 

5 2 2  MECON 

Project title 15 kW desiccant cooling system based on industrial waste 

heat 

Project cost Rs 0 4 million 

PACER contribut~on - Rs 0 2 mill~on 

Proposers contribution - Rs 0 2 million 

Project status 

The first phase of the project was completed wherein 9 15 KW prototype of 

desiccant cooling system was developed However, while scaling up the 

design to 15 KW, MECON came to the conclusion that the size and cost of 



this system will not make it techno-commercially viable It was therefore 

decided to abandon further implementation of the project 

5 23 011 India Limited 

Project title Pilot plant for co-processing of Assam Coal & Oil 

(vacuum residues) into clean liquid fuels 

Project Cost Rs 89 50 million 

PACER contribution - Rs 5 1 75 million 

Proposers contribution - Rs 37 75 million 

Proposed completion date June 1997 

Proposers Oil India L~mited 

HRI, Inc 

Background 

The country is importing liquid fuels while it is unable to convert available 

resources in Assam (coal & vacuum residues of oil) into useful fuels Co- 

processing of Assam coal & oil into clean liquid fuels will have to be proved 

in a pilot plant This, when proven, will form the basis for commercialising 

the technology 

Present Status 

The erection of the pdot plant has been delayed The main reasons were delay 

in awarding contracts for civil, electrical & mechmcal erection work, 

procedural delays and delays in supply of instruments, pipeline & controls as 

well as the prevailing law & order situation In Assarn During the pre- 

commissioning trials / testing the pneumatic pping of the instrumentation 

system failed at just one-fifth the design pressure Therefore, there has been a 

further delay in commissioning the pilot plant The plant is now expected to 

be commissioned at an early date 



5 24 Plumac Power Systems Pvt Ltd (now, HBL Lim~ted) 

Project title 

Project cost 

Proposers 

Development & demonstration of deep discharge lead acid 

batteries 

Rs 5 3 m1111on 

PACER contribution - Rs 2 0 million 

Proposers contribution - Rs 3 3 million 

Plumac Power Systems P Ltd , Hyderabad 

Hyderabad Batteries Ltd 

Present Status 

The development activity has concluded The company has forwarded 

batteries of various ratings to DOT and Indian Railways Trial orders have 

been received from Rallways Commercialisat~on has commenced with effect 

from December 1995 The company has also set up manufacturing franchisees 

at its own expense PACER has received the reflows 

5 25 Save011 

Project title Development of emulsifier 

Project cost Rs 2 3 mlllion 

PACER contnbution - Rs 1 5 million 

Proposers contribution - Rs 0 8 million 

Present status 

Saved trlebto de%elop the emds~fier ik~irough NCL T 1 1 ~ 0 d u c t  could not 

match the long term requirement (shelf life of G months) The company 

therefore adopted the technology transfer route and agreed to repay the full 

amount taken from PACER Reflows to PACER have commenced 



5 26 S&S Power Sw~tchgear Ltd 

Project title Development of vacuum auto recloser with magnetic 

actuator for tail-end distribution system 

Project cost Rs 5 2 million 

PACER contribution - Rs 2 G million 

Proposers contrtbution - Rs 2 6 million 

Proposed completion date March 1995 

Proposers S&S Power Switchgear Ltd , Madras 

IIT, Madras 

Present Status 

The company has commenced commercial sales of products developed under 

PACER Sales already exceed Rs 1 8 m~llion Reflows have commenced 



5 27 Thermax Ltd 

Project title 

Project cost 

Development of a regenerative burner for energy 

conservation in a foundry 

Rs 1 60 million 

PACER contr~bution - Rs 0 8 million 

Proposers contribution - Rs 0 8 million 

Proposed completion date July 1992 

Proposers Thermax Etd , Pune 

Trinity Forge Ltd , Pune 

Background 

Iron and steel foundries need to be vigilant about energy conservation because 

energy forms a chunk of their conversion costs It was hence felt that 

developing and demonstrating the use of an energy efficient regenerative 

burner would be of use to the industry 

Present Status 

The project has been completed Therrnax has agreed to repay Rs 0 75 

million to PACER The matter is being pursued 



1 Annex E 

SUMMARY STATEMENT OF HOST COUNTRY CONTRIBUTION - 
As on August 37, 7997 

Preject NG. 386 0494 
Project Title Program for Accelerat~on of Commerc~al Energy Research 

(PACER) 

1 Market drtven tech 
dev consortra 

2 Competltlve awards 
program 

3 Supportmg analys~s 
2nd &reach 

4 U S short term tech 
ass~stance 

5 Project addn~strat~on 
lncludmg secretartat 

6 Project evaluat~onl 
(audf 

Isub-total (A) 

Slgna fure 
Name of Author~sed Rep N G Par % J 

Designation Deputy General Manager 



SUMMARY STATEMENT OF HOST COUNTRY CONTRI/3UTlON 

PACER Projects 
SPlC 

MECON 

Lotus 

BHEL 

S&S 

OIL 

ESSAR 

VSI 

Save 011 

KT1 
d 

Ecosolar 

Electrodynam~cs 

Solker 

GPlL 

Dhar 

SECO 

Thermax 

Ankur 

Ankur (Mkt ) 

SECO (Mkt ) 

~ l ~ r o  

Suryodaya 

AdltyaIA J electro- 
nics 

CaldynIShree 

ST-BSES 

Sub-total (A) 

t 

I 

I 

I 

i 

1 

) 

5 

1 

1 

3 
7 

3 

1 

1 

3 
3 
3 -. 
1 - * The Comb~ned Cycle Demonstratton Plant (CCDP) budt by BHEL In 19E 

of Rs 150,000,000 IS the bas~s for the project The WDV as of March 31, 1992 would work 



EXPENSES OF IClCl ON PACER 

Year ended on March 
31, 

Overheads 
Office, Perks 

Establ~shments 

Less cla~med amount from USAlD 

* (for 5 month per~od endmg August 31, 1997) 

(Rs ~n lac3 
Total 



Annex F 

Completion Status and Commercializat~on plans of PACER sub-projects 
under ~mplementat~on/completed but not commerc~alized 

Subprolects 
Suryodaya Hi-tech 

2 Elpro Int'l 

011 India 

STIBSES Coal 
Washery 

CLI Coal Handlmg 
STIBSES 

Sp~c Sclence 
Foundatton 

Status Plans 
Erection of demo plant at Suryodaya searchlng 
ITC Bhadrachalam for alternate buyers of 
delayed due to financial technology 
constraints faced by ITC 

Flrst prototype system not Elpro Int'l In process of 
achlevmg des~red perfor- resolvmg technological 
-mance level due to issues 
technological issues 

Info awalted Info awaited 

PACER port~on of the Comm~ss~onmg of the 
project completed complete project IS 

Commlsslonlng IS expected by October 1998 
dependent upon completion 
of the other linked project 

Same as In no 4 above - do - 

Completed 

7 BHELllIT, Chennal Completed 

8 Vasantdada Sugar Completed 
lnst~tute 

9 Essar Oil Ltd Completed 

u \rashm~\docs\pacer sta 

SPlC Ltd has no lmmed~ate 
plans for commercral~zat~on 
due to unfavorable economlc 
v~ab~llty 

Market malnly for h~gh ratlng 
IGCC power plants Efforts 
are underway to explore 
poss~b~l~ty of commerc~al~zatlon 

Testmg per~od extended 
Commerc~al~zat~on w~l l  be 
done later 

Technology successfully 
demonstrated Commerc~al~zat~on 
contingent upon securlng GO1 
contract through formal blddmg 
process 


